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THE SHIPPING TRUST AND HIGHER RATES 

Irrespective of the attitude of the American people 
toward trusts in general, there is no doubt that the 
announcement of the formation of the Shipping Trust 
was received in this country with a distinct feeling of 
pride and satisfaction. It was felt that the acquisi 
tion of various lines purchased by the trust, by which 
the American merchant marine was augmented by sev 
eral hundred thousand tons, tended to place it in a 
position of pre-eminence such as it has not enjoyed 
since the decadence of shipbuilding in this country 
following the outbreak of the War of the Rebellion 
The movement was looked upon to a great extent as a 
peaceful victory, made possible by the existing pros 
perous material conditions in this country. The news 
of the formation of the trust was received in Great 
Britain with a feeling which well-nigh approached 
consternation and led to immediate Parliamentary in 
vestigation. 
The possibility that several large fleets of steamers 


This feeling was a perfectly natural one 


might without warning be transferred from one flag 
to another was certainly food for much thought and 
reflection; and even after it became understood that 
foreign-built ships could not, under our present navi 
gation laws, fly the Stars and Stripes, it was feared 
that national pride might bring about legislation tend 
ing to make such an event possible. It was appreciated 
and with reason, that the possible loss to the British 
Naval Reserve of such magnificent steamers as the 
“Oceanic,” “Teutoni« Majestic ‘Minneapoiis,”’ “Min 
nehaha,” and other of the larger ships of the various 
lines would be distinctly detrimental to England's posi 
tion as a sea power. This feeling has, of course, been 
greatly allayed by a better understanding of the laws 
of this country, which, unless some action antagonistic 
to the trust should be taken by Parliament, would 
not admit of any change being brought about in the 
status of the vessels in question Those intimately 
acquainted with shipping interests of both countries 
have somewhat wondered how it would be possible for 
the trust to pay dividends upon the enormous capitali 
zation of the company Very few details in regard to 
the existing status of affairs, however, have been given 
to the public; but it is pretty generally understood in 
shipping circles that the trust has been established 
for the purpose of making certain combinations with 
the transcontinental railroad lines, by which freight 
may be transported over land aud sea on advantageous 
terms. Such a development is in the ordinary course 
of events and in entire harmony with the spirit of the 
times, and it is easy to see that great advantages 
may be derived from such a combination 

The feeling of gratification over the acquisition of 
these foreign properties, however, is somewhat miti 
gated by the discovery that simultaneously with the 
formation of the trust, passenger rates have been sub 
un welcome 


stantially advanced This indeed will be 


news The rates previously exacted on the better 
class of transatlantic liners had, it would seem, al 
most reached the limit of possibility It will be a 
matter, therefore, of unpleasant surprise to Americans 
traveling in Europe to find upon engaging their return 
passage to America that the rates on some of the 
steamers controlled by the trust have been advanced 
from 20 per cent to 35 per cent It ts difficult to 
foresee what the result of this policy will eventually 
be. it is problematical whether this increase of rates 
will not produce a feeling of prejudice against the 
lines controlled by the trust, and will not perhaps 
stimulate the establishment of independent 
lines offering more popular and alluring rates to the 
traveling public It will be an interesting matter to 
watch what the outcome of the movement will be. The 
American people form a great traveling public, a large 
majority of which husband their resources, and care 
fully consider what the expense of a transatlantic 
trip would be before starting on a voyage to the other 
side. Any serious increase in the expense of crossing 
the ocean may have a material effect in modifying such 
plans either by discouraging foreign travel or by di- 


other 


Scientific American 


ich custom to other lines not controlled by the 


verting 
trust 

The attitude of the English press has certainly 
undergone a great change within the last few weeks. 
The Shipping World, of London, actually welcomes 
the entry of Americans into the trade. In a recent 
editorial it goes on to set forth its views as follows: 

“There is a vast amount that we can learn from 
them. It may be worth while to quote a few instances. 
lake the case of grain. In America 20-ton freight 
ears bring the produce into, say, Boston. It goes 
into elevators by machinery, and is passed into the 
central warehouse, and thence by mechanical con 
veyors direct into the ship’s hold. Compare this with 
the system at, say, Bristol, where it is actually dis 
charged by hand, or at Liverpool, where, although it 
is elevated onto the quay or into warehouse, it is 
busheled and portered by hand, carted to railway de 
pot, and loaded into 5-ton trucks by hand. The rail 
way companies still indulge in a timeworn fairy tale 
about 20-ton frieght cars being impossible owing to 
the construction of the sidings, but they forget to ex 
plain how Pullman cars are dealt with on these same 
tracks. The case of coal affords a further instructive 
illustration. The American designs 5000-ton steam 
colliers, has them built on the Tyne, tips coal into 
them at the coaling port, discharges it by grabs onto 
a wharf, whence it falls into holds or bunkers, and all 
at a cost of 2s.aton! Liverpool brings it round from 
South Wales by 500-ton coasters, often discharges it 
by hand into lighters, and loads it into bunkers by 
hand at a cost of 7s. 6d. to 10s. a ton. America builds 
floating wharves or piers at a cost of thousands, Liver- 
pool spends millions in masonry America charges so 
much a day for lying at a wharf. Liverpool for an 
hour or a month charges 1s. 4d. a ton for her masonry 
enclaves. Such instances could be multiplied almost 
indefinitely 

The advanced methods employed in America as set 
forth in the foregoing describe the conditions as they 
existed before the trust was formed. There is no 
reason to believe but that the immense capital con 
trolled by the trust will enable it stiil further to ex- 
tend and improve the mechanical conditions as they 
exist. There is no doubt, however, that any effort to 
increase the rates in freight or fares will be deeply 
resented, and the popularity of the enterprise, upon 
which so much of its prosperity relies, will depend 
largely upon the policy pursued by the trust with 
reference to these matters. 

—_____@~—9-~»— 
THE NEED FOR FIREPROOF ELECTRIC CARS. 

\ few weeks ago Mr. George Westinghouse wrote a 
letter to one of our leading daily papers, in which he 
warned the public against the dangers from fire to 
which electric cars, particularly on elevated and sub 
way systems, are exposed If we remember rightly, 
reference was made to the disaster to the Liverpool 
Elevated Railroad, in which a whole train was quickly 
consumed at a point in the line where the road passed 
from an elevated into a subway structure. It was only 
by the sheerest good luck that any of the inmates of 
the train escaped, as the fire, once started, swept 
through the train with great rapidity The letter re 
ferred to was written at a time when the question of 
the electrifying of the New York Central Railroad and 
New Haven lines in this city was under active discus 
sion, and it was intended as a warning against the too 
hasty assumption that by the substitution of electricity 
for steam in the operation of railroads, the dangers 
from fire and other causes would be completely elim 
inated 

Since the appearance of the letter, which, on account 
of the distinguished position in the electrical world 
occupied by Mr. Westinghouse, create’ something of a 
sensation, there have been several practical illustra 
tions of the force of the warnings given On street 
railway cars there has been something of an epidemic 
of burnt-out fuses, which, being improperly safeguard 
ed, have set fire to the cars with more or less serious 
results; and it was only within two weeks that on the 
Manhattan Elevated Railroad a three-car train caught 
fire and was completely and quickly consumed. This 
last accident, although fortunately not attended with 
any personal injuries or loss of life, for the reason that 
the train was not in active service, is a much more se 
rious accident than the burning of a street car, for the 
reason that the chances of escape for the passengers on 
a street car are favorable, whereas the breaking out of 
fire on an electric train on the Elevated Road is liable 
to result in a positively awful catastrophe. Should such 
a fire occur between stations on a single-track struc- 
ture, and be accompanied by a compiete disablement of 
the motive power, so that the train were halted be 
tween stations, the passengers would be shut up in a 
veritable fire-trap. The end doors of the train being 
locked, and the platforms overhanging the edges of the 
elevated structure as they do, it will be seen that the 
only chance of escape would be the doubtful expedient 
of leaping to the street below. If the dangers due to 
isolation of the train would be great on an elevated 
road, they would be even greater in a subway tunnel, 
particularly if it should happen to be a single-track 
tube; for in this case there would be the added horrors 
of asphyxiation by the extremely heavy fumes which 
would be given off by the burning insulation and the 
heavily varnished woodwork of the car. 
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By taking every precaution known to modern gp. 
gineering, it would be possible in the construction of 
the cars, both as regards the car itself and its electric 
equipment, to reduce the danger of fire to a point at 
In the 
first place, most careful attention should be given in 
the construction of the electrical equipment to the ques- 


which it would cease to be a cause of anxiety. 


tion of insulation. The fact that in Europe engineers 
have been using a 3000-volt current directly on the 
cars shows that it should not be a difficult matter to so 
insulate the low-tension direct current which is in use 
in this country, that fire from a burnt-out fuse or from 
short-circuiting would be a practical impossibility. A 
further insurance against fire, not less effective than 
the first, would be the construction of cars either en- 
tirely of metal, or of the best variety of fireproof wood, 
Of course there are a hundred-and-one kinds of go- 
called fireproof wood on the market, and many of these 
are of extremely poor quality, the fireproofing in sey- 
eral cases being only temporary, and rapidly passing off 
on exposure to the weather. There are some fireproof 
woods, however, that are worthy of the name, woods 
that lend themselves to manipulation by woodworking 
tools, that will take a very fair finish, and varnish well. 
The combination of the very highest type of insulation 
with metal or wood fireproofed cars would, we feel per- 
fectly safe in stating, completely eliminate the danger 
of fire from the electric trains, which within the next 
three or four years will be running in vast numbers 
throughout the city and in its suburban service. 

That there was nothing over-alarmist about the let- 
ter of Mr 
Unless the methods of car and train construction sug- 
gested be complied with, we fear that it will not be 
many months before another tragedy involving loss of 
life will be added to the many which have occurred 
with alarming frequency of late in this city. These 
methods can be adopted at a cost which will not be 
in any sense prohibitive; and as we are satisfied that 
great corporations like the Manhattan Elevated, the 
New York Central, and the construction company 
which hopes within a couple of years to open our 


Westinghouse, recent events have proved. 


great subway system, are desirous of making railroad 
travel perfectly safe, we confidently believe that now, 
while the question of equipment is under considera- 
tion, they will see to it that suggestions of such ob 
vious utility as those indicated above will be incor- 
porated in their rolling stock 
2-e-e 

NEW CUBAN PATENT AND TRADE-MARK LAW. 

Still another change has been made in the Cuban 
patent and trade-mark laws, and the Cuban Republi 
has now an independent patent and trade-mark system. 

It will be remembered that when Cuba was a Span- 
ish possession there were two methods by which an 
invention or trade-mark could be protected in Cuba. 
The usual procedure was to secure a Spanish patent 
and have it extended to the Spanish colonies, including 
Cuba, by registrations in the Spanish colonial office. 
It was, however, also possible to secure a Cuban patent 
which was independent of the Spanish patent; though, 
of course, the property in inventions which were pro 
tected in Cuba by Spanish patents, which had been 
extended to the colonies, could not be affected by the 
subsequent issue of Cuban patents; neither could in- 
ventions which had become public property in Cuba be 
protected by the issue of a Cuban patent, for the idea 
in the issue of a patent is always the grant of rights 
in return for the disclosure of the invention and not 
the grant of rights without consideration, or the im 
pairment of the rights of the public to an invention 
which has become public property. This was the sit 
uation in Cuba at the close of the Spanish-American 
war. Under the administration of the United States 
War Department provision was made for the extension 
of Spanish and United States patents to Cuba, but it 
was no longer possible to secure the extension of 
Spanish patents by merely complying with the pro 
visions of the Spanish law under which the registra 
tions were made in the Spanish colonial office. The 
United States War Department circulars, which had 
the effect of law, provided for the protection of inven- 
tions in Cuba by the filing of certified copies of United 
States or Spanish patents in the office of the Governor 
General of Cuba. It will be seen, however, that the 
provisions for the grant of independent Cuban patents 
were not revoked and that it was still possible to 
secure patents and register trade-marks in Cuba which 
were not founded on the grant of a patent or the 
registration of a trade-mark in another country. This 
was the law up to June 20, 1902, for the laws of the 
United States War Department remained in force 
until they were revoked by the Cuban government. 
The Cuban authorities have, however, now revoked 
the laws permitting the extension of United States 
patents and trade-marks, and it is now necessary to 
file independent Cuban applications under the Cuban 
law, which in substance has existed during the Span- 
ish possession and the United States occupation. 

The property in patents and trade-marks which 
were registered in Cuba under the administration of 
the United States War Department will undoubtedly 
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receive the full protection of the Cuban law, for it is 
a principle of international law that private property 
acquired under one sovereignty will be protected by 
the succeeding powers. 
- —> + om sO 
ST. LOUIS AIRSHIP PRIZES. 

It has long been known that one of the features of 
the Louisiana Purchase Exposition is to be an air- 
prizes have been offered 
dollars. Of this 


offered as a 


ship contest Valuable cash 
aggregating hundred thousand 
hundred 
fifty 
minor 


two 


sum one thousand dollars is 


grand prize; thousand dollars has been appro- 


priated for airships, balloons, air- 
fifty thousand 


to pay the expenses incident to the 


prizes for 
ship motors, kites, etc and dollars 
has been set aside 
competition. 

The 
prize is open to all, without limitation as to the power 
No appli 


allowed to compete who does not present 


contest for the one hundred thousand dollar 


used or the mechanica! principles employed. 
cant will be 
satisfactory evidence that he has at some time made 


a flight over at least a mile course and return with 


a machine similar in principle to that which he pro- 
poses to use in the competition. If this rule is en 
is almost sure to carry off the 


admitted to the contest for 


forced Santos-Dumont 
prize. No airship will be 
the grand which 
nection with the earth, or which is not absolutely free 


prize requires any permanent con- 
in its flight after the start is made. 

Four minor prizes are offered of the respective value 
of three thousand five hundred dollars, three thousand 
dollars and one thousand five 


awarded to the 


dollars, two thousand 


hundred dollars; these prizes will be 


four competiters who finish nearest the winner of 


the grand 
must have made the full course three times, each time 


prize. Each of the contestants, however, 
least ten miles an hour. 
prizes will sail 
legs of which are of 
leg will be in full view 
Three captive 
point 


at an average speed of at 
The 
over an 


contestants for these various 


L-shaped course, the 
unequal length. The shorter 
of all parts of the exposition grounds. 
The 
formed by the 


balloons will mark the course starting 


angle two legs: each 


aeronaut may sail over the course in any direction he 


will be at the 


encircle the captive balloons in 
opposite directions. The 


pleases, but he must 
length of the entire course 
will be not than 10 kilometers) nor 
more than 15 (24 kilometers) reckoned in an 
air line from center to center of the captive balloons. 


less miles (16 


miles 


The grand prize of one hundred thousand dollars is 
to be awarded to the competitor whose average speed 
around the course is 
any trial 
stopping, as many times as 


during his three fastest 


the greatest. 


trips 


The competitor at may pass 


over the course, without 


he desires in a continuous flight, in which case his 


time will be the average time in which he 
however, as but 


covers the 
full course. Such a journey counts, 
one trip. The average time made on each of the three 
trips required must be at the rate of at least 20 miles 
an hour, including the time consumed in starting and 
landing. 
No exact 
has been decided that the competition must take place 
between the first day of June and the thirtieth day of 


date has been set for the contest; but it 


September, 1904. The specific weeks for the trials will 
later be determined by an international jury. Each 
competitor is to make at least one trial within each 


of these weeks; but he is at liberty to choose whatever 
days the exposition gates are open to the public He 
must announce the date of his trial sufficiently in ad- 
vance to permit publication in the morning papers. 

A prize of two thousand five hundred dollars is of 
fered for the flying machine, not carrying an operator, 
which will mile and 
return to approximately the 
shortest time. 
must 


straightaway run of a 
starting point in the 


make a 
Besides its appurtenances, the machine 
carry a load of ten pounds. A special course 
has been laid out for this contest. 

A prize of two thousand dollars is offered for the 
gliding machine, mounted by an operator, which will 
advance in a calm or against the wind at a vertical 
The machine must 
less than four 


dollars 


angle most acute with the horizon 
make at least twenty 
hundred feet each. A 
is offered for the gliding machine, 
operator, exhibiting the best automatic 
wind during at least forty glides of not 
four hundred feet each. The competitors are 
mitted to provide special appurtenances for starting 
and landing. 

A first prize of two thousand five hundred dollars 
and a second prize of one thousand dollars are offered 
for airship motors other than the machine winning 
the grand prize, having the least weight and the great- 
est efficiency in proportion to their power. No limita- 
tions as to type are imposed. The motor must, how- 
ever, have a minimum capacity of one brake horse 
power, and must not exceed the maximum of one hun- 
dred brake horse power. The weight of the motor is 
to include all appurtenances for a run of one hour. 
It must be so constructed that it can be attached to 
an apparatus for making a brake test, and a continu- 


glides of not 
prize of one thousand 
mounted by an 
stability in the 
than 
per- 


less 
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ous run of ten hours for ascertaining the trustworthi- 
ness and durability of the apparatus. 

The man who succeeds in driving an airship motor 
by energy transmitted through space, in the form of 
electric radiation or any other form of electric energy, 
will win a prize of three thousand dollars. At the 
point of reception, and at a distance of at least one 
thousand feet, the energy must measure one-tenth of 
a horse power. 

Four prizes of five thousand dollars are offered to 
the aeronauts who attain the greatest altitude, start- 
ing from the exposition grounds; who remain longest 
in the air; who land nearest the Washington Monu- 
ment in the city of Washington, D. C.; and who travel 
the longest distance in one flight in any direction. 
These contests will be open to balloons, airships and 
all aeronautical vehicles of any type, carrying at least 
one person. 

A competition for kites will also be held, which will 
be open to all without limitation as to form or dimen- 
sions of apparatus. A competitor may present several 
There will be two classes of 
kite competition, one for an altitude of five hundred 
teet to be reached with a line of eight hundred feet in 
length, and one for the greatest height attained by 
a single kite flying at the end of a line not less than 
one mile in length. 

In the competition with eight hundred feet of line, 
three prizes are offered having the respective value 
of five dollars, three hundred dollars and 
two hundred dollars. In the competition for height, a 
first prize of eight hundred dollars, a second prize of 
five hundred dollars, and a third prize of two hundred 
dollars are offered. The contests will be each two 
hours in duration. 

The general regulations applying to the aeronautical 
contests state that hot-air balloons are to be excluded. 
The exposition will provide a suitable inclosure for 
the aeronautical grounds, and will defray al) necessary 
operating expenses. cach competitor must provide 
any special structure or apparatus at his own expense. 
l.o competitor will be allowed to furnish his own fuel 
or manufacture his own gas. The exposition will -pro- 
vide at cost price all gas or fuel. 

—o se 
THE MEERSCHAUM INDUSTRY OF TURKEY. 

The British Foreign Office has issued a report upon 
the meerschaum mining industry of Constantinople. 
which is extensively utilized for the 
manufacture of pipes is almost entirely confined to 
Turkey. The meerschaum can be mined by any per- 
son at Sari-sou, Sepetdje, Gheikli, and Menlou, on 
payment of five pias to the Administration of Mines— 
The mines of Sari-sou are situ- 
miles to the 
Eskichehir. The pit at was opened 
twenty years ago, but to-day 8000 mines 
opened, of which, however, only 2000 are worked, the 
remainder having been abandoned. Some 4000 miners 
work these mines, and every Friday a market is held 
at which they dispose of the blocks of meerschaum 
during the week. For the ac- 
workmen some 1000 huts have 


kites if he so desires. 


hundred 





This product 


the cost of a permit. 
at a distance seventeen 


Sari-sou 


ated of about 
east of 


there are 


they have extracted 
commodation of the 
been erected. 

At Sepetdje, about eighteen miles to the northeast of 
skichehir, there are some 20,000 pits in a space of six 
worked, all the others 
exhausted. It is said that these mines’ were 

1000 years ago, which is not incredible, as it 
that magnesia was formerly used for 
purposes, other than the fabrication of pipes; 
fuller’s earth used to be worked on a vast 
scale by the ancients. The mines are 
worked by some 500 miners, who live in the surround- 
ing villages. At Gheikli, in the neighborhood of Sepet- 
dje, there are 3000 pits, of which only 100 are worked, 


miles, of which only 150 are 
being 
opened 
is well known 
many 
moreover, 
meerschaum 


giving employment of 400 miners. 

The only place where the Administration of Mines 
authorized meerschaum to be extracted is Menlou, and 
here there are only twenty pits actually worked by 100 
workmen. The working of these meerschaum deposits, 
called the Eskichehir, mines which formerly were 
actively worked, is reduced to 1770 pits, giving employ- 
ment to some 5000 miners, the greater proportion of 
whom are Kurds -and Persians. These deposits are 
worked on the following primitive systems: A fore- 
man or ganger, having from two to fifteen men under 
his supervision, having pegged out a piece of ground, 
generally a meter wide, a pit is sunk until a red, clayey 
earth, which is the first sign of the existence of mag- 
nesia, is reached. Sometimes this is reached at a few 
meters from the surface, but as a rule the miners 
have to dig down some 20 meters, and often 40 and 
even up to 60 meters, before reaching the red earth, 
wherein the meerschaum is disseminated in kidney 
and other irregular forms. The volume of these 
blocks seldom exceeds 30 to 40 cubic centimeters, the 
greater part.of them being the size of a walnut, or an 
apple. On reaching the gangue containing the blocks 
of magnesia,.the miners drive horizontal shafts 
through the red clay. This, however, is no easy mat- 
ter, as they cannot detach or pick off more than 50 
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grammes of the clay at a stroke. Some of these gal 
leries are no less than a quarter of a mile in length, 
and it sometimes happens that owing to these being 
pierced at random different gangs meet underground. 
They work night and day, the galleries being lighted 
with petroleum. After a certain quantity of blocks 
have been extracted, the meerschaum still enveloped 
in its gangue is drawn out of the pit, and stacked 
in the miners’ barracks, These blocks are bought by 
the manufacturers of Eskichehir in job lots every 
Friday, and there are some 150 persons who regularly 
attend these markets. The meerschaum is then taken 
to Eskichehir, where the blocks are cleaned, the opera 
tion consisting of scraping and cutting the blocks with 
a sharp instrument or knife, the meerschaum being 
still soft and easily cut into any shape or form. Over 
1100 persons are occupied in cleaning and shaping 
these blocks, which, after being thoroughly cleaned, 
are separated into four classes, according to size and 
quality. These blocks being ready for sale, a bargain 
is struck between the pipe manufacturers and the 
commission agents and merchants at Eskichehir, of 
whom there are about a dozen. The latter then pack 
the blocks of these four classes with very great care 
into boxes of equal size, each block being wrapped in 


cotton to avoid any friction or shock between the 
pieces. The actual annual output of these mines 
varies from 120 to 150 tons. The Eskichehir meer- 


schaum is very highly prized in. Europe on account of 
its superior quality, and these deposits, notwithstand- 
ing that they have been worked for centuries, are still 
considered to be inexhaustible, 

SHAPIRA THE PHILOLOGICAL FORGER. 

The recently published biography of Sir Walter 
Besant contains an interesting anecdote of Shapira, 
who may well be regarded as the prince of philologi 
cal impostors. Shapira was a Polish Jew, who had 
been converted to Christianity but not to Christian 
honesty. Many years ago he visited Sir Walter Be 
sant and submitted to him a document which he said 
refuted every theory held by modern theological atu- 
dents. Shapira was a good actor. At first he would 
tell nothing of the discovery. Then, after much 
hard pressing he confided to Sir Walter with appar 
ent reluctance that the document was nothing less 
than a contemporary copy of the book of Deuteronomy 
written on parchment. Hesitatingly Shapira exhibited 
a piece of his precious manuscript. It was written 
in the Phenician characters of the Moabite Stone in 
fine, black ink and was still bright and legible after 
three thousand years. 

Shapira fabled interestingly of his wonderful find 
He told how the manuscript had been preserved be- 
cause it had been deposited in a perfectly dry cave in 
Moab. Besant urged him to proclaim his discovery 
to the world. Shapira hesitated; but finally he con. 
sented to reveal his discovery to two persons, Dr. 
Ginsburg, the great Hebrew scholar, and Captain Con: 
der, the Surveyor of Western Palestine. Mr. Besant 
invited both these gentlemen to visit him on the 
following day. Dr. Ginsburg thought that the invita- 
tion included his friends and brought with him prac- 
tically the whole British Museum and all the Hebrew 
scholars in London. Conder also came. Amid much 
ill-suppressed excitement, Shapira unfolded his manu 
script. One of the company remarked that the parch- 
ment was strangely modern in appearance and that it 
spoke well for the art of the time of Moses. When the 
company separated, a professor of Hebrew remarked, 
“This is one of the few things that could not be a 
forgery and a fraud.” 


William Simpson, of the Illustrated London News, 
had no great respect for the wily Shapira. Conder 


quietly observed that “all the points objected to by 
German critics have vanished in this new and epoch- 
making trouvailie. The geography is not confused, 
and Moses does not record his own death.” Simpson, 
who knew all the caves of Moab, and also knew that 
they were damp and earthy, said, “There is not a dry 
cave in the country.” “Then you think?” questioned 


Besant. “Precisely,” said Simpson. 
While the learned professors were hanging over 
the manuscript for days, and were preparing com- 


mentaries, Clement Ganneau came over from Paris to 
see the document. “I know,” he said, “how this 
manuscript was obtained. The parchment is cut from 
the margins of Hebrew manuscripts, some of them of 


considerable antiquity. The writing is that of yes- 
terday.” 
janneau’s statement was only too true. Shapira 


received the manuscript without a single offer to buy 
it. His mind became unbalanced. His failure and 
the work of preparing his admirable forgery proved 
too much for him. He hanged himself. 


PS ee 
>??? 


Peary Hellef Expedition, 

On the afternoon of July 14 the Peary Arctic Club’s 
relief ship “Windward” sailed for the Arctic regions 
to bring back Lieut. Peary. The “Windward” took on 
provisions to last her for a year. 
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A LONG-TAILED BREED OF JAPANESE FOWLS. 

BY WALTER L. BEASLEY. 
remarkable long-tailed 
in this country 


The first 
breed of fowls from Japan to be 


specimen of the 


seen 


was recently received at the American Museum of 
Natural History. The magnificent tail feathers of 
this creature measure nearly 12 feet, and are strik- 








A LONG-TAILED JAPANESE HEN. 


ingly set forth in comparison with the 6-foot figure 
shown in accompanying illustration. Mr. John Row- 
ley, the taxidermist of the institution, will mount 
the new acquisition in a characteristic attitude, after 


which it wil! be in ! in Bird Hall, where it will 
form one of the most interesting exhibits of that de 
partment. Prof. Bashford, Dean of Columbia Uni 


versity, iast year visited the loca''ty of the long-tailed 


fowls and had one grown for the VY aseum. 
been 


The introduction of the bree. is said to have 


brought about by a prince of Japan, whose imperial 


he offered a prize to the 
feather. 
The greatest effort and skill were therefore employed 


crest was a feather Yearly 


subject who would bring to him the longest 


by the breeders to produce the greatest length of tail 


feathers possible. At present only a few old fanciers 
know the secret process of successfully breeding these 
A few 


; 


obtained in 


have, however, been 
of their 
is confined to the region in and 
The 
breed is about a hundred years old and is fast dying 
out. There is said to be no artificial method of mak 
ing the 


fowls. authentic details 


regard to the method breeding 
The particular 


around Kochi 


breed 


the capital of a province of Tasso. 


feathers grow. All is done by selection. 
Moreover one must know how to treat the birds during 
the various stages of tail growth. The body feathers 
springing from the shoulders attain a length of four 
feet. 
full growth of tail. The tail feathers grow from four 
to seven inches a month, and continue to increase as 
long as the bird lives, which is usually from eight to 
ten years. The hens lay about thirty eggs in the 
spring and autumn, which are hatched by other fow! 
The hens are kept housed up and sit all day on a 
flat perch, and are taken out only once in two days 
and allowed to walk half an hour or so, a man holding 
up the tails to prevent them from being torn or soiled. 
The birds are fed on unhulled rice and greens. and 
secret food known and 


Two years is the time necessary to produce a 


prepared by the old fanciers 
themseives. They demand plenty of water and are 
wonderfully tame. The ordinary number of long-tail 
feathers possessed by each bird is fifteen or sixteen. 
About twice a month they are carefully washed in 
warm water, and afterward dried on some high place, 
usually a roof. The present price is $50 for a bird 
having a tail over 10 feet long. There are four varie- 
ties of the breed: White head and body feathers and 
tail black; second, white all over with yellow legs: 
third, red neck and body feathers; fourth, reddish 
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All these, with the 
have black tail 


color mixed with white on body. 


exception of the second variety, 


feathers. 
as en 

SALVAGE OF THE SCHOONER “ MINNIE A. CAINE.” 
BY JAMES G, M'CURDY. 

During the fierce gale that swept over the Puget 
Sound region Christmas Day, 1901, the four-masted 
wooden schooner “Minnie A. Caine” 
the tug that was endeavoring to tow her 
toria, B. C., to Chemanius. Left 
ing every stitch of canvas blown during the 
night the was driven ashore the rocky 
beach at Smith Island, lying at the eastern extremity 
of the Strait of Juan de Fuca. 

The schooner struck at extreme high tide, and being 
When morn- 


was cut loose by 
from Vic- 
to herself, and hav- 
away, 


vessel upon 


light, she ran far up on the level beach 
ing dawned the craft high and dry 
aboard had simply to descend the ship’s ladder to the 
beach, where they received by the 
government 
The “Caine’ 
insurance companies and uninsured owners were loath 
Although the vessel was 


was and those 


were hospitably 
light-house keeper. 
was a new vessel of 780 tons, and the 


to regard her as a total loss 
not badly injured, the long distance she would have to 
be moved over the rock-strewn beach, and her exposure 
to the full made the 
question of her salvage a very difficult one. The bids 
high, 


sweep of fierce westerly winds, 


offered for her release were all considered too 
and in consequence those interested determined to at- 
tempt to float the craft themselves. 
were commenced in 1902, the 


above the 


Operations February, 


plan of salvage being to raise the vessel 


level of the beach and force her seaward along a track 
of heavy timbers or “skids,” by the use of hydraulic 
jack-screws 

A gang of laborers was put at work clearing away 


the sand from the schooner’ hull, while heavy timbers, 


hydraulic jacks, blocks, tackle and other wrecking 
paraphernalia were broug!t to the scene. A cook 
house and lodgings for the vorkmen had to be con- 


fresh water used had to be 


on scows, a distance of 


added 


and all the 
Port 
isolated 


structed, 
brought from Townsend 
i4 miles. The 
not a little to the difficulties of the task in hand. 

had been sufficiently removed, 
built up of blocking. 
hull sustained the up- 
hydraulic When the 
from her 


position of the wreck 


As soon as the sand 


supports for the jacks were 


Cleats nailed to the vessel's 


ward lift of the screws. 


schooner had been raised some distance 
sandy bed, it was found that the sharp bowlders had 
cut through the hull and that the 
keel was splintered and broken. 

The holes were covered over with planking and rows 


Then 


in several places, 


of heavy timbers were placed beneath the keel. 
the bowlders lying to seaward were shattered by dyna- 
the skidding continued for a 
beach By careful 


removed, and 
down the 


mite and 
considerable distance 
manipulation of the jacks, the vessel was shoved sea- 
ward about 45 feet ways. In 
order to take advantage of low tides, all work had to 


along the improvised 
be done at night. 

Thus far the weather had 
when a few days more would have seen the schooner 
westward, and in a 


been favorable, but now, 
afloat, a gale sprang up from the 
few hours the heavy sea had destroyed all that weeks 
of weary work had accomplished 

The skidding was 
thrown back upon the beach 
weeks when the tides were not 


washed out and the vessel was 
Then came a period of 


about six low enough 


to permit of any work being done. 


Ebb tide 


In April operations were resumed. now 
occurred in the daytime, allowing the work to be car- 
ried on much more expe- 
ditiously. The skidding 
was replaced, the jacks 
were put into position 


and soon the ship was got 
moving down the pathway 
toward the sea for the sec- 
time. Before long, 
another violent 


ond 
however, 
wind came on:and the tim- 
ber work was again torn 
out: but the 
held to her new 
by the use of heavy an 
chors. 

During the ebb tide men 
were kept shoveling sand 
from about her hull, while 
at the flood the winches 
aboard the schooner were 
kept straining at the wire 


vessel was 


position 


cables made fast to the 
anchors planted to sea- 
ward. A tug-boat was 
called and took several 


pulls at the stranded ves- 
sel, but could not budge 
her. 

Two powerful tugs were 


JuLy 26, 1902, 


next engaged to be on hand May 10 ‘o take advantage 
of one of the tides of the “ar and make a 
supreme effort floating the craft. Meanwhile 
the winches were kept going constantly, fighting for 
every inch of cable that the four-fold purchase would 
yield. 

Finally, on the evening of May 9, the steady pres. 
sure told, and the “Caine” slid back into her native 
element, after being a prisoner for nearly five months. 
One of the waiting tugs took her in tow and hurried 
Moran’s drydock at Seattle, where she wil! 
overhauling. The salvage opera- 
round numbers $20,000 and the repair 
bill will amount to at least $10,000 more. But as the 
had $65,000 the before, her owners 
were well satisfied with the outcome of their efforts, 

oo 
PLANS FOR A GREAT TELESCOPE. 


BY MARY PROCTOR, 


highest 
toward 


her to 
receive a complete 
tions cost in 


vessel cost year 


Prof. Todd, of Amherst College Observatory, has de- 
vised an ingenious plan for constructing a telescope, 


on the model of a gigantic eye, 100 feet in diameter. 
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PROF. TODD’S PLAN FOR A TELESCOPE. 








pupil represented by an object-glass 5 feet 
wide. A tube 200 feet in length, occupying the posi- 
tion shown in the illustration, is designed to extend 
100 feet beyond the exterior of the sphere. The focus 
of the telescope falls on the interior of the sphere, at 
the point where the retina of the eye is located, and 
spectroscopes, and photographic 
cameras are to be placed under the control of the 
observer. The entire sphere is to be floated in a zonal 
basin constructed within brick or stone masonry, about 
25 feet in depth and from 100 to 120 feet square. By 
this means the utmost ease of motion may be acquired 


with a 


here the eye-pieces, 


in directing the sphere. 

In order that the observer may enter the sphere, 
the tube must be placed in a nearly horizontal posi- 
tion, the observer entering through a door in the tube, 
at a point close to the sphere itself. He then walks 
along a pathway leading to the adjustable platform, 
and other are sta 
tioned. This platform is delicately by means 
of weights which are so adjusted, that if additional 


where the eye-pieces accessories 


poised 








WRECKED SCHOONER “CAINE ;” SHOWING LINE OF HYDRAULIC JACKS BY 
WHICH SHE WAS LIFTED FOR INSERTING LAUNCHING WAYS. 
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Juty 26, 1902. 


admitted on the platform, their 


removed before ob- 


observers are 
equivalent weigkt must first be 
servations beg} This swinging platform may be 
compared to the glass crystal of a ship’s chronometer, 
being mounted in the same way, always maintaining 
a horizontal position, no matter in what direction the 
axis of the telescope is pointed. 
, 


From this platform, and extending through an open 


ing in the sphere, is an electrical cable controlling 


an exterior automatic apparatus, by means of which 
the telescope may be pointed in the necessary direc- 
tion for altitude, azimuth, in declination or right 
ascension. These specified motions may be obtained 
by means of a series of rubber-faced wheels, mounted 
on oscillating forks or levers, three wheels being neces- 
sary for each co-ordinate, and the required speed being 
controlled by electric motors The cable connection in- 
side the platform enables the observer to use any set 
of co-ordinates he may need, it being possible, of 
course, only to use one set at a time 

Following the design of the antique armilary sphere, 
a series of automatic-setting devices for the horizon 


f co-ordinates is advisable, 


and equinoctial system <¢ 
these setting-systems being gimbal-mounted and con- 
trolled by means of a pendulum In order that the 
eye-piece of the finder of the telescope may be as close 
to the eye-piece of the great tube as possible, Prof 
Todd considers a finder with a duplex Coudé tube es- 
sential 

With regard to the clockwork required for con 
trolling the moving parts of the telescope, such as 
the dome and observing platform, exceptional power 
is needed Prof. Todd suggests that 
the mechanism should consist of elec- 
tric motors controlled by the observer 
from his chair, thus making a change of 
level in the floor or the observer's 
chair unnecessary In the _ present 
style of mounting, the dome is separate 
from the rest of che structure, and 
means must be provided for rotating it 
in the required direction, while Prof. 
Todd’s suggested form of mounting a 
telescope, either refractor or reflector, 
is one in which the telescope observ 
ing-floor and dome, are all combined in 
one 

When not in use the exterior tube of 
the telescope is lowered nearly level with 
the ground, and the objective is shel- 
tered beneath a movable roof, like that 
of a transit-room. In this way, the ob 
jective is accessible at any time for the 
purpose of adjustment or repairs if such a telescope 
were placed on a high mountain, it would be possible 
to keep the interior of the sphere at a comfortable 
temperature by means of electric heaters, and within 
a compartment of the sphere, a barometric pressure 
might be maintained by artificial means. 

Prof. Todd estimates the price of such a telescope, as 
follows 


NON. 3s. 5cnthcsé ache acl sig ate aude Aine Aare $175,000 


Five-foot ee een 75,000 
Masonry and cement basin.......... 5,000 
Clock work and motion............. 10,000 
Tubes and eye-piece accessories 10,000 
Total . p ‘ 275,000 


e Prof. Todd is well known for his mechanical in 
senuity, and has worked out the detail of his scheme 
very thoroughly, having had it in mind for the past 
twenty-five years. He had received much encourage- 
ment from expert engineers and telescope builders 
with regard to the efficiency of his plan. 

Great telescopes have helped astronomers to mak« 
important discoveries, such as that of the planet 
Uranus, first seen in Herschel’s reflector; the satel- 
lites of Mars, discovered by Asaph Hall in 1877, with 





Five Hundred Shots per Minute with Smokeless Powder. 
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the Washington 26-inch refractor; and the fifth satel- 
lite gf Jupiter, first glimpsed with the 36-inch Lick 
At the time of these discov- 
eries, these great telescopes made such celestial finds 
What may not be the result awaiting such a 
telescope as Prof. Todd has planned? 


Observatory telescope. 


possible. 


— + Oo +e — 
TONGUE-TRACTION FOR RESUSCITATION OF THE 
ASPHYXIATED. 


It has long been known that rhythmical traction of 











TONGUE-TRACTION BY THE LABORDE ELECTRIC APPARATUS. 


the tongue is one of the most efficient means for the 
resuscitation of persons who have been drowned. 
Dr. Laborde, of Paris, who has carried on extensive 
investigations on the effect of tongue traction as 
a means of resuscitation, maintains that often, al- 
though the organism has apparently ceased to live 
externally, it still lives internally. That is to say, life 
is still latent; and as long as there is latent life, there 
is still hope of saving an asphyxiated or drowned per- 
son. The function which it is most necessary to revive 
is the respiratory. Experimenting upon dogs, Dr. La- 
borde found that two or three hours after apparent 
death had set in, it was sometimes possible to secure 
resuscitation. A vigorous half bull dog weighing 35 
pounds was chloroformed to such an extent that respi- 
ration had entirely ceased; after a quarter of an hour's 
traction of the tongue, the animal came to, The ex- 
periment was tried again until complete asphyxiation 
occurred, and traction was not resorted to until five 
minutes after. The dog, who bears the appropriate 





Charging the Belts. 
THE MILITIA AND THE COLT AUTOMATIC GUN, 
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name of Lazarus, this time appeared to be really dead. 
One hour and two hours of traction were followed by 
no result. But after another one-half hour, a respira- 
tory cough showed that life waa still present. The 
dog soon revived. It occurred to Dr. Laborde that it 
would be a good idea to substitute an automatic ap 
paratus for the cloth-covered hand. The first appar 
atus made was driven by clockwork. The more im 
proved apparatus now used is operated by means of 
ah electric motor, the current being supplied by a 
secondary battery. By means of this improved in- 
strument it is possible to subject the tongue to con- 
tinuous traction for three hours. 

— + e+e 

THE MILITIA AND THE COLT AUTOMATIC GUN. 
BY G. EK. STONEBRIDGE, 

After a practice march of seven days over the roads 
of Long Island, the 3d Battery of the New York Na- 
tional Guard arrived on the eighth day at the rifle 
grounds at Creedmoor, and used their guns with re- 
sults that left no doubt as to what would happen if the 
fire were directed toward an advancing enemy. This 
battery was formerly armec with Gatling guns, but 
has now been supplied with the Colt automatic rifle, 
one of the most deadly machines in existence. ‘The 
gun weighs only 40 pounds, and the battery is pro- 
vided with mounts of three kinds, so that it is only 
the work of a few seconds to transfer a gun from a 
disabled mount to a good one. One mount is on the 
carriage, one on the limber, and a tripod, that can 
be spread and set up in a few moments in any desired 
location, composes the third. The battery has six 
carriages and caissons, and six extra 
guns and tripods, making twelve guns 
in all with eighteen mounts. 

On the range at Creedmoor the bat 
tery first went into position at 200 
yards and moved back by easy stages 
until the limit of the range was 
reached at 1200 yards. The cartridges, 
on a canvas belt, pass into the gun on 
the left side, and the empty belt 
emerges on the right side, while the 
shells are drawn back and _ ejected 
through an aperture near the top. On 
the under side of the barrel, about six 
inches from the muzzle, is the gas 
check, the automaton that does all the 
work. At each shot the explosion 
throws this lever downward, swinging 
it back against the gun. It is this mo- 
tion that works the interior mechanism 
which loads, fires and ejects the shell. 
Eight shots per second, or nearly 500 per minute, is 
the usual performance of this gun. When a battery 
of these destroyers is viciously pouring out its rain 
of destruction, no living thing can stay in its are 
of fire. The 3d Battery uses a .30 caliber gun, and 
smokeless powder. While the stream of bullets is 
pouring from the muzzle a faint vapor can be seen, 
but it vanishes the moment firing ceases, and the lo- 
cation of the gun cannot be detected by smoke. 

The weapon is made ready for firing by throwing 
down the gas lever, this action bringing the first 
cartridge into position. The first shot is then fired 
by pulling the trigger. The firing then continues 
until the ammunition is exhausted. The belts of 
cartridges are folded in layers in a small box, which 
is hung on the side of the gun, and which feeds un- 
ceasingly until no more remain. The empty belts, 
when rolled up, look like a common lamp wick and 
can be placed in a coat pocket The loading tool is 
quite as ingenious as the gun and resembles a hand 
sewing-machine. One man feeds the machine with 
cartridges, a second turns a crank, while a third 
guides the loaded belt into the boxes. This little ma- 
chine sews the loaded shells into the belts as fast 





A Gun in Action, Using Smokeless Powder. 
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as a 
shells. but for target practice smaller sizes are used. 


man can feed it A full service belt holds 500 


Firlng can be stopped at any desired point on the 

belt by removing one of the cartridges. Thus, in 

order to shoot five shots continuously, and then stop, 

every sixth cartridge is removed The gunners are 

so expert that each can fire a single shot, which was 

done repeated!y 
—--—-—— .>-+e-m> 
An Improvement in Casting Steel, 

In the present practice of casting steel ingots, at- 
mospheric air and the moisture which it contains 
percolate through the defective joint of the mold, the 
base upon which the mold stands, the lower super 
heated portion of the mold, and finally through the 
fluid steel, rendering it plastic The fluid steel is 
oxidized by the column of air upon which it rests. 
The oxidized particles, having greater specific gravity 
than the rest of the mass, are precipitated, come in 
contact with carbon and form carbon-monoxide gas. 
It is needless to say that the oxygen of the steam 
passing upward has the same effect 

The nitrogen of the air in passing upward forms 
a mechanical mixture with the steel and is retained, 
while the hydrogen combines chemically with a por 
tion of the nitrogen to form ammonia gas. When it 
is considered that atmdéspheric air is composed of 
four-fifths nitrogen, it is evident that the amount of 
free nitrogen which is taken up by the steel must be 
considerable, especially so in large ingots Metal 
lurgists have long known that the effect of nitrogen 
is to make the steel brittle and hard. For that rea- 
son it is considered injurious. While the steel in 
the mold is still fluid the gases mentioned escape, so 
that they can do no harm. But as soon as a crust is 
formed they are imprisoned and form blow-holes. 
After partial solidification has set in, the column of 
atmospheric air resting upon the  partially-cooled 
ingot begins to find its way downward through the 
superheated inner side of the mold, and thence passes 
into the still plastic steel. Thus the formation of 
honeycombed stéel may be accounted for. 

From this brief outline of the usual method of 
casting steel it follows that the chief difficulties to 
be contended with are the production of blowholes 
and honeycomb-like cells filled with carbon-monoxide 
and ammonia gas. The steel is furthermore charged 
with nitrogen. The molecular spaces are filled with 
injurious gases so that the steel cannot be readily 
welded 

A Newark inventor, Mr. A. J. Lustig, has patented 
a process in which it is sought to overcome the diffi 
culties mentioned In this process hydrocarbon gas 
or vapor is stored around and under the covered 
mold As soon as the filling of the mold begins, the 
superheated hydrocarbon vapors enter, thus displacing 
the atmospheric air The carbon or hydrocarbon is 
taken up by the steel independently of the freed 
hydrogen After the mold is filled it is covered, and 
the hydrocarbon vapors are caused to pass through the 
steel in order to force outwardly whatever atmospheric 
air has entered 

It is claimed for this process that no blowholes and 
no honeycombs are formed. Consequently no injurious 
gases can be retained in the molecular spaces It 
therefore follows that the steel can be welded easily 
after the first compression of the glowing ingot, either 
by rolling or hammering From tests which have 
been made it would seem that there is an increase 
in the merchantable quantity of steel obtained of 15 
to 40 per cent rhe tensile strength of steel made by 
this improved process is 145,000 pounds in contradis- 
tinction to 125,000 pounds at present obtained. The 
elongation of the new steel is 4.60: that of the old 
1.09. The area of reduction of the new steel is said 
to be about 2; that of the steel at present made is 
practically nil. The chief merit of the new steel, how- 
ever, is to be found in the fact that it is most readily 
weldable. 











Amazon Bubber. 

The greater part of the world’s supply of rubber 
comes from the jungles of the Amazon. The growing 
demand for the product has led the natives to ex- 
plore regions which have hitherto never been trodden 
by man. These explorations have resulted in the dis- 
covery of new areas of rubber lands. Conseqiiéhtly 
the world’s supply of rubber annually exported is 
increasing. The shipments from Iquitos during 1900 
amounted to 920 tons; in 1901 the Qtiantity sént 
abroad increased to 1391 tons, and this year a &till 
larger gain is expected. 

Mareont’s Latest Feat, 

News comes from England that Marconi, while at 
Cronstadt, Russia, succeeded in receiving wireless sig- 
nals from the Cornwall station. The distance was about 
fourteen hupdred miles, and the signals were trans- 
mitted partly overland and partly over water. Mes- 
sages were received as far as Skagen, Denmark. about 
eight hundred and fifty miles from the Cornwall sta- 
tion. 
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Correspondence, ‘ 
Volcanoes and the Sun and Moon, 
To the Editor of the ScientTiric AMERICAN: 

Referring to your comments on my communication 
about “Volcanoes and the Sun and Moon,” published 
on June 21, you have apparently misunderstood my 
theory, as | do not maintain that volcanic and seismic 
action should be greatest where the tide is highest and 
least where it is lowest. The abnormally high tide 
in the Bay of Fundy is evidently caused by the 
“contour of the continents,” as you state, for tlie 
moon's attraction is of course no greater at the Bay 
of Fundy than elsewhere in the same latitude, and 
therefore volcanic and seismic action is not expected 
to be greatest there 

The influence of the moon and planets in causing 
and intensifying seismic and volcanic disturbances is 
not altogether tidal action+-gravitational; it is partly, 
or mostly, electrical, and seismic and volcanic action 
is an electrical disturbance. This is the reason why 
sultry weather, which always accompanies thunder- 
storms, also goes with volcanic eruptions and often 
with earthquakes. Hence, sultry weather is popularly 
called “earthquake weather,” and in the Hawaiian 
Islands it is known as “volcano weather.” It is a 
remarkable fact that “when Mont Pelée blew up, mag 
netic needles two and three thousand miles away 








quivered on their pivots.” 

The effect of the moon's crossing the earth’s equator 
is electrical disturbance, not at all gravitational, and 
a little observation and reading of the daily papers 
will prove that electrical storms, and in fact severe 
storms of al! kinds, are more frequent at about the 
time of the moon’s equatorial passage than at any 
other time. In proof of this, note the terrific storms 
that occurred about May 3, 16, 31 and June 13 and 27, 
even in this country alone, and also notice what occurs 
on and touching the following moon-on-the-equator 
dates the rest of this year: July 10, 24; August 6, 21; 
September 3, 17, 30; October 15, 27; November 11, 23; 
December 8, 21. Some interesting experiments by 
Prof. Elmer Gates on “The Electrical Causes of 
Changes in the Weather” were described in the Scr- 
ENTIFIC AMERICAN of August 10, 1901 

I cannot agree with you that a relation must be 
established between planetary positions and “moments 
of volcanic outbreaks or severe earthquakes,” for the 
planetary causé is not the sole cause (as it is with 
tides); in some cases where a volcano is almost strong 
enough to burst forth of its own accord, the planetary 
influence is strong enough to precipitate the outbreak 
a good many hours, or perhaps a whole day, before the 
actual moment of “the conjunction, perigee, etc.; the 
planetary influence comes on gradually and is cumu 
lative, my observations indicating that volcanic and 
seismic disturbances are more likely to occur shortly 
after rather than before, or at the moment of, the 
planetary positions 

Following are some more “coincidences 

The volcano of Kilauea, in the Hawaiian Islands, 
began eruption on July 4, 1901—the day before the 
opposition of Saturn—and continued through the 
moon's equatorial passage on the 6th, perigee on the 
llth, and new on the 15th, ceasing about 30 hours 
after the moon crossed the equator again on July 19. 

An Associated Press dispatch of April 17 stated that 
Albrim, Lopevie and Tingoa volcanoes, in the New 
Hebrides Islands, were in eruption on March 10—an 
other moon-on-the-equator date 

In Alaska, Mount Blackburn erupted on April 11— 
the next day after perigee—and Mount Redoubt on 
May 3—the same day that Mont Pelée began eruption 

caused by the moon on the equator. 

A dispatch states that the seismographs of W. A. 
Eddy, the Bayonne (N. J.) seismologist, recorded earth 
tremors from the east-southeast on the night of May 
15-16, leading him to predict new eruptions in the 
West Indies, and that “this is the first motion of the 
seismograph needles since March 22.” On referring to 
my almanac I find: moon on equator May 16 and 
March 23; also full 23d; perigee and equinox, 21st. 

Some coincidences omitted from my first letter were 
the perihélion of Merctiry on May 4, with the first 
eruption of La Soufriére next day, and the occultation 
(direct conjunction) of Mars by the moon on May 7, 
when that volcano was at its worst. 

The predictions in my communication of May 18 
were verified by the eruption of Mont Pelée on May 
30, earthquakes in Hawali on May 31, two eruptions of 
Kilauea June 1, a “vidlent outburst” of Mont Pelée 
June 6, and again on the night of June 13-14. 

If scientists will not admit any influence of plane- 
tary conditions in causing seismic and volcanic dis- 
turbanees, they must then account for simultaneous 
disturbances of this kind in different parts of the 
world by supposing that distant volcanoes are con- 
nected, and that, therefore, a large part of the interior 
of the earth is molten matter—which they cannot deny 
must be subject to the same gravitational influence 
that causes the tides. Eimer G. STILL. 

Livermore, Cal., June 29, 1902. 
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The Largest Watch in the World, 

At the American Waltham watch factory, the largest 
watch ever designed was recently completed. To 
build this gigantic timepiece cost several thousand 
dollars and several weeks’ time. Special machinery 
and tools were required for its construction. The 
watch is a model of the new model 16-size Maximus, 
three-quarter plate watch, enlarged ten times, perfect 
in every detail and as highly finished as the finest 
watch. 

The diameter of the pillar plate is 17 inches, and 
the movement is 244 inches thick. The balance whee} 
is 6% inches in diameter, and the Breguet spring 
which controls its action is 8 feet long, 0.08 centi- 
meter thick and 0.25 centimeter wide. When run- 
ning the balance makes a vibration in 0.7 second. 
The pallet stones are of sapphire and exquisitely pol- 
ished. The actuating, or mainspring, is 23 feet long, 
0.17 centimeters thick and 2.9 centimeters wide. 

The mammoth model is as completely jeweled as a 
watch of the finest grade. The plate jewels, which 
are as large as the smallest movement made, or about 
the size of a nickel five-cent piece, are fine rubies, 
about ten lines in diameter, but bushed with sap- 
phires. The polish of the wheels, pinions and other 
steel work is perfect, and the damaskeening on the 
plates is most beautiful. The pendant and winding 
crown are of fine bronze, brilliantly polished. Every 
portion is made on the exact scale of the watch it 
represents. No dial has been made for this move- 
ment, as it is designed to show not only the action of 
the train, but the stem-winding and stem-setting mech- 
anism as well 

The movement stands on a bronze pedestal and 
from its base to the tip of the winding crown is twen- 
ty-six inches. 

e+ @+@ > 

Precautions Against Electrolysis of Gas Pipes, 

How important it is for a city to adopt some measure 
for the prevention of the destruction of its gas and 
water pipes by electrolysis is shown in the recent suit 
of the city of Dayton, O., against a local trolley com- 
pany. With the example of Dayton before it, the city 
of Baltimore has decided to take the necessary steps 
to forestall a destruction of its pipes. An agreement 
made with the trolley company of that city provides 
that the city is to receive $500 annually from the rail- 
way company for the privilege of running a copper 
wire nearly two inches thick through the municipal 
subways. It is expected that this wire will take up the 
surplus current which has been escaping into the 
ground and eating up the pipes, and send it back to 
the power house, thereby giving the company more 
power and giving relief to the water and gas com- 
panies. It will cost the railway company about $20,000 
to lay and bury the wire, and if the calculations are 
correct the gain will be enormous, as it is expected to 
save a large amount of electricity. Whether it will 
work well in practice and overcome the great damage 
done by electrolysis remains to be seen. Those inter- 
ested in the plan, however, profess to have great confi- 
dence in it. 

The Current Supplement, 

The deplorable artistic disaster which Italy has sus- 
tained in the fall of the historic Campanile of St. 
Mark's is made the subject of the opening article of 
the current SuprtementT. The famous old tower is 
pictured, as well as the celebrated Loggetta of Sanso- 
vino, with its splendid gates. Of technological interest 
are a discussion of mechanical standardization in 





Great Britain; an article on the manufacture of india 
rubber; and a review of alloys. From the scientific 
standpoint perhaps the most important feature of 
the current SurpLeEMENT is the paper which Mr. Mar- 
coni recently read before the Royal Institution on 
the “Progress of Electric Space Telegraphy.” The 
noteworthy Pittsburg meeting of the American Asso- 
ciation for the Advancement of Science is fittingly 
commemorated by the publication of a résumé of 
some of the more important papers read. In addition 
to this résumé Mr. B. T. Galloway’s vice-presidential 
address on “Applied Botany, Retrospective and Pros- 
pective,” is published in full. Among the minor 
articles of interest that deserve mention are those on 
the Porro Prism Field Glass; the Virtue of the Pine- 
apple; French Mortars; and the Gannets of the 
Bass. It may not be known to many that the man 
who invented the gelatine dry-plate died a few weeks 
ago in England. In memory of the services which Dr. 
Leach Maddox performed for photography an article 
has been published on the man and on his invention, 
which is appropriately accompanied by a picture. 


ee 


Bullders’ Trial of the Battleship “ Maine.” 

The speed record for American battleships was 
broken by the “Maine,” recently completed at 
Cramps’ shipyard. For thirty minutes she ran at 4 
speed of 18.95 knots per hour, while her average speed 
for an hour was 18.29 knots. For a run of 30 knots 
an average of 18.08 knots per hour was made, 
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MAKING THE CABLES ON THE NEW EAST RIVER 
BRIDGE, NEW YORK. 

described from time to time, in the 

SCIENTIFIC AMERICAN, the 


We have col- 
umns of the 


which 


four 
188-foot 


great 


will support the massive road 
River and in a 
gave photographs showing the 


which 


cables 


way of the new East Bridge, recent 
article we 
footbridges 
The 


pleted, and the four cables hung in the positions which 


temporary 


have been used in 


last of the 


stringing the 


cables strands has now been com 


will permanently occupy It -would be 


detail the 


they well, 
therefore, 


puilding to 


before describing in method of 


recapitulate some of the dimensions of 


cables in the world. 
2985 feet in 
anchorage When the 
them, the 


these, the largest suspension 


Each cable is 18 inches in diameter and 


length from anchorage to 


weight of the floor cabies 


will extend in a fairly 


System Is upon 
line from anchorage to 


where the 


struight 


saddles at the top of the steel towers, 


cables is 333 feet above high 
water River, 
distance from saddle to saddle across the main span is 
feet. The 


and 


center of the mean 


mark in the East while the horizontal 


each cable is 


5000 


1600 breaking strength of 


25,000 tons their combined weight is tons 


The actual dead load which they will carry when the 


bridge is 8000 tons, and they are cal 
culated to carry a maximum moving load of 4500 tons. 
Bach of the 10,397 No. 8 
The strength of 
200,000 pounds per square inch, but break 


ing strength of the wire as determined on test, shows 


completed is 


four cables contains steel 


called for a 
the actual 


wires specifications 


breaking strength of 
truly 
cables far 


that the cables have an average 
marvelous 
ahead 
structural 


225,000 pounds per square inch a 


result, and one which places these 


in point of tensile strength of any other 


material yet used in bridge building 
For the 


working 


cables, tem- 


built 
the anchorages to the top of the towers and 


construction of the 


porary platforms were from 


between the towers. These platforms were 


for the accommodation of the workmen in 


handling and adjusting the wires. The 


platforms were double-decked, the upper 


deck being used for the construction of the 


separate cable strands, which were lowered 


as they were completed threugh a distance 
of 15 feet to the lower platform, where 
they were assembled in the cable The 


cable wires, which are about 3-16 of an inch 


in diameter, were made at the mills in 4000 
site of the 
Each 


these lengths of wire, which 


foot lengths and reached the 


bridge on 7-foot wooden reels ree! 


contained 24 of 


were coupled at the ends with sleeve nuts, 
the joints being designed to give the full 
strength of the unbroken wire The reels 
of wire were placed on each anchorage in 
bearings carried on wooden frames, which 
were laid in the lines of four cables At 
each end the cables had to be connected 


with a series of which ex- 


tend 


massive eye-bars 


down through the anchorage and are 
bolted to a huge anchor platform at the base 
of the The 


round 


masonry connection consisted 


of massive shoes which the wires of 


each strand were carried, the shoes being 
themselves pinned in between the ends of the I-bars, 
as shown in our illustrations 

The method of 
The end of a 
and made 
was unwound 
bight, which 


tached to an 


building each strand was as follows: 
from one of the spools 
then the 


wire was taken 


fast to the strand-shoe, and wire 


sufficiently to form a 
3-foot 


which 


from the reel 


was passed around a sheave, at 
extended 
The 


as near 


endless carrier cable 
from anchorage to anchorage across the towers 
two parts of the carrier-cable were arranged 


a8 possible to lie in the of one of the main 
cables, and 


sheave, in 


plane 


had attached to it a carricr 
that 


wire from 


each part 


one sheave 


York to Brooklyn, 


while was 
New 


its own 


such a way 
carrying its strand 
the other carrying 
Brooklyn to New York. It 
we have said that 


was strand wire from 


will be evident from what 


each time a sheave traveled across 


with it a double wire As a similar 


for the 


the river, it drew 


arrangement other two cables, 


eight 


was provided 


wires altogether were being simultaneously car 


ried across the river when the whole system was in 
Operation. When the carrying 
opposite anchorage, the 
moved from the sheaves and slipped over the strand 
The 
50 wires in 


sheaves reached the 


bights of the wires were re 


shoes work was about 
hours, or a total of 
When the 


end of the coil of wire was reached it was placed in a 


rate of progress of the 


each strand in ten 


about 400 single wires each working day 
vise opposite to the end of the next coil of wire and the 


two were connected by a sleeve nut A perfectly 


even wire by adjusting 
it so that it conformed to the curve of a guide wire 
Which had been accurately adjusted in position by the 
engineers 

One of the features of the 


very excellent system of protection against weather 


tension was secured in each 


best new cables is the 


Scientific American 


which has been adopted. In the first place the wire 
is thoroughly coated at the mills with a heavy mixture 
of graphite and oil, and although its greasy condition 
rendered it extremely disagreeable to handle, the bene- 
fit will be found in the practically indestructible nature 
of the work, 

In putting up the strands, the apportionment of 
labor was as follows: There were three men on each 
anchorage to look after the reels, put the bights on and 
off the There 
were three men to handle the wires at the top of the 
until the strand lowering into 
the saddle whose duty it also was to see that the wires 
were hung exactly in the curve of the guide-wire al- 
ready referred to. 


carrier-wheel, splice the wires, etc. 


tow.r was ready for 


There were also three men placed 
between the anchorage and the top of the tower, who, 
as soon as the tension was adjusted, clamped the wire 


to the strand. The adjustment of the wire between 
the towers was done by seven men, and the adjust- 
ment of the wire between the other tower and the 


similar manner to 
Care was taken in placing the 
bights of the wire around the strand-shoes to lay them 
that 
with the position of the wires at the other 
end of the strand on the opposite anchorage. 


anchorage was accomplished in a 


that described already. 


in regular courses on the shoe, so they would 


correspond 


As each strand was completed, its end shoe was 


turned from the horizontal to a vertical position and 
forward toward the thereby 
lowering the strand to the final position of the finished 


allowed to slide tower, 


cable; the shoe being finally placed in position between 


the anchor chain eye-bars and held “in place by its 
end pin. The thirty-seven strands in each cable are 
arranged in a hexagonal cross sectional form, five 


strands lying on each side of the hexagon, 





Anchor Bars, Bedded in Masonry of Ancherage, and Used to Fasten 
Cable-Loops and Ends. 


To complete the cables it will next be necessary to 


place around them the clamping bands, which will 
form also the saddles in which the suspender cables 
will rest. Then the cables will be covered with pro- 


tecting shields which will consist of half-round troughs 
steel, semi-circular in cross section, one halt 

will lie below, and the other half above the 
Between them and the cables will be run ina 


» that in 


of sheet 
of which 


cables 


hot mixture of cable preservative similar t 
which the individual wires were soaked as they were 
manufactured. 
>+ere 
The Seventeen-Year Locust, 
BY F. H. BLODGETT. 

When the locusts first made their 
appearance in County, Maryland, 
about the 25th of May, I noticed that a number of the 


seventeen-year 
Prince George's 


mature insects had their beaks perpendicular to the 


resting; but 
had 
thor- 


tree on 
Riley 

question of 
that 
put aside as untenable until 


which they were 
other entomologists 
life-history 


surface of the 
that 
studied the 


and 
their 
they 


knowing 
very 
might be feeding was 


oughly, the thought 


June 5, when they were 
observed in similar positions in considerable numbers 
upon young apple trees in one of the college orchards. 
which the 
considerable areas, and care- 
fact that the wet 


where the 


Some of the trees upon locusts were most 


abundant were wet over 


ful observation revealed the areas 


appeared at places cicadas had recently 


been resting. Close observation was immediately be 
gun, and a number of cicadas were observed with 
their beaks perpendicular to the surface of the bark 


When disturbed, they were observed to withdraw their 


beaks, and immediately a drop of liquid made tits 


appearance at the spot where the beak had been rest- 
whether the beaks were 


ing. In order to determine 


55 


actually inserted in the bark, and whether the globule 
of liquid came from the insect or from the tree, 
beaks of a number of insects were clipped off with 
scissors, so that they remained sticking in the bark. A 
piece of the bark was then cut out with the beak still 
retained, and photographs were taken of the beak in 
place. In addition to this point, sections of the beak 
also were made, which showed that the sete were 
forced through the outer bark into the cambium layer 
of young apple and poplar trees to a depth of feu) 
millimeters. 

On June 18, photographs were made in the field of ci 
cadas feeding, and it was observed that ants and other 
sweet-loving insects gathered about the feeding cicadas, 
and when the latter withdrew their beaks, and the 
resulting liquid appeared on the bark, the ants im- 
mediately began to gather about the spot and to feed 
on the oozing sap. A photograph was secured only 


after several failures, but the failures gave an op- 
portunity for observing minutely the method of feed- 
ing on the part of the cicada. The insect finally 


photographed had been feeding lower down upon the 
same trunk, and was disturbed by the motions made 
in adjusting and focusing the camera, so that it moved 
away from its then location, and after a time read- 
justed itself in the one where it was photographed. 
When moving, the beak is folded back between the 
forelegs at an angle of about 45 degrees, so that the 
tip is just free from the surface of the bark. As it 
begins to feed, the tip of the beak is brought forward, 
so as to become more nearly perpendicular, and is 
rested against the bark. The insect then “backs up,” 
so as to bring the upper end of the beak in a perpen- 
dicular position above the tip, which is, as already 
stated, resting against the bark. This backward move- 


ment on the part of the Insect is accom 
panied by a setting of the legs in a fir 
position. and is accompanied by an actuai 


pulling back of the body by the hind legs 


rather than a mere settling closer to the 
bark. With the beak now in a _ perpén- 
dicular position, the sete apparently ere 


protruded through the tube which the beak 
forms, and this is accompanied by a slig’it 
sinking of the head, as the beak itself ap 
pears to be forced to a slight into 
the bark. Having thus inserted the sucking 
apparatus, the cicada drinks its fill, or until 
disturbed; and 
abundant, that when the beak is withdrawn, 
more or less of liquid follows the withdraw- 
al of the beak and affords an attraction for 
sap-loving The intent 
with 
slender scissors, so 
will 
so easily done, however, 


degree 


its source of supply is so 


insects. insect is so 
upon feeding, that 
off the beak with 
almost its full length 
bark. This is not 
as is the snipping off of the ovipositor in 
place, which, owing to the depth to which it 


care one can snip 
that 


remain in the 


is inserted in the wood, cannot be with 
drawn so readily as the slender and flexible 
beak. The 


sudden motion 


insects seem to be sensitive to 
than to 
themselves, as 


rather near or 
lifficulty 
almost entirely 
cloth and other 
swinging or flapping articles were removed. But even 
when approached 
were likely to move just at the wrong time, on account 
of the movements of the camera body 

The feeding and the organs of 
the cicadas are to be treated at length in a 
bulletin from the Maryland State Horticultural De- 
partment during the present season, in which the ob 
will be 
length by the State entomologist, to whom the matter 
has been referred. 


strange objects in 


in approaching them 


obviated 


was 
when focusing 


successfully, the feeding cicadas 


habits digestive 


some 


servations here recorded treated at greater 


~~ Om 
Another New York and Chicago Rallroad Record, 

Four hundred and eighty-one miles in 460 minutes is 
the new record made on the Lake Shore and Michigan 
Southern by the 20th Century Limited Express. When 
45 miles west of Buffalo the train was 2 hours and 28 
minutes late. The track was cleared, and orders given 
The 
were coy- 


to make up as much of the lost time as possible 


124 miles between Brockton and Cleveland 


ered in 131 


Toledo, 


The distance from Cleveland to 
103 minutes, 


minutes. 
113 miles, was made in the speed 
on this stretch at one time reaching 90 miles an hour 

The train left Toledo 1 hour and 40 late 
making up 40 minutes on the Elkhart, a dis 
tance of 143 miles, arriving at Chicago 35 minutes late, 
making the run from Toledo to Chicago, 244 miles, in 
228 minutes, three Elkhart, 
one at Englewood, and 


minutes 
run to 


including stops—one at 
where they changed engines; 
one at Thirty-first Street, making an average speed from 
Toledo of over 6444 miles per hour, including stops 
~~ + + 

Congress, with the approval of the President of the 
United States, has provided that the World’s Fair at 
St. Louis in celebration of the Centennial of the 


Louisiana Purchase, shall be held in 1904. 








~~ 
THE REMAINS OF PIZARRO, FOUNDER OF PERU 
AND CONQUEROR OF THE ANCIENT INCAS. 
BY F ‘ nOeT 
In the famous ancient cathedral of Lima, Peru, 


are on exhibition the remains of Captain-General Don 


Franciseo Pizarro, who founded Lima January 13, 
1535 These remains are contained in a white marble 
coffin, with a gla front, thus exposing to view the 
well-preserved remains within rhe coffin stands in 
a niche or more properly a vault, 


entrance to which is had through a 
massive iron-barred door To view 
these remair one must fall into 


the good graces of an attendant 
in the cathedral, who for one sol 
(fifty cents) opens the iron doors, 
lights a candle and by this light 
the remains are examined 

It was my ambition to obtain a 
photograph of these remains, per 


haps of greater historic interest 


than al! else in South America, 


Pizarro was at once the founder 


if not of South America), 


of Lima 
conqueror of the ancient and 
highly-civilized Incas, and may be 
regarded as one of the most brutal 
of all warriors It required some 
very strong influences to procure 
the desired permission, and it was 


only after an appeal to my good 


frient Emanuel Elguerra, twice 


secretary to the Peruvian Legation 
in Washington, that the necessary 
permission was finally granted. 
Owing to the poor light in the 
vault 1 was obliged to give the 
plate two and one-half hours’ ex 
with the 


Several 


posure, result herewith 


shown. roils of parch 


ment manuscript <:sible near the 
foot of the body ave also contained 
within the marble coffin, which was 
placed where it now stands in 1891 Pizarro was 
killed in the palace at 


remains 


Lima June 26, 1541, and his 


were previously buried in a subterranean 
vault of the oid cathedral 
—— ——_—____—® +@- @______ — - - 

THE RUSSIAN ARMORED CRUISER “GROMOBOI.” 

Pussia has always favored the armored cruiser, and 
she was, indeed, the first navy to put afloat any of 
those long, fast and powerful armored vessels which 
have recently 


become the popular and predominant 


type among the leading navies of the world The 
Scientiric AMERICAN some time ago made its readers 
‘Rurik” 


which so excited the interest of the 


familiar with the Russian armored cruisers 
and Rossia,”’ 
British navy that a quick reply to them was made in 
the “Powerful” and “Terrible These latter vessels 
however, because of their lack of side armor. would 
be a questionable 
match for the two 
small but better 
armored Russian 
ships 

The “Gromoboi” 
is one of the latest 
of the Russian 
armored cruisers 
and both in design 
and appearance is 
certainly a hand 
some and formid 
able-looking fight 
ing ship She is 


473 feet in length 


65 feet 6 inches in 
beam, her draft is 
26 = feet and dis 


placement 12.336 
tons Like out 


own “Minneapolis 


and “Columbia’ 
she is driven by 
triple screws, her 


14,500 


power serv 


engines of 
horse 
ing to give her a 
speed of 20 knots 
an hour 
everything is 
pushed to its full 
capacity Built at 
St. Petersbure, and 
launched in 1899, 
she may be said to 
embody the very 
latest ideas of 
Russian naval de- 
signers as to what 
goes to make an 
efficient vessel of 


when 


Scientific American 


her class. She carries, in the first place, a partial belt 
of 6-inch steel face-hardened by the Harvey process, 
and her main gun positions are also protected by 6 
inches of the same armor. Although the belt is not 
carried entirely to the bow and stern, it is associated 
with deck plating 3 inches in thickness, and this, of 
course, turtle-back form, offsets in 
measure the undeniable weakness of the unprotected 
The armament is carried entirely in broadside, 


with its some 


ends. 
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The Russians are great believers in the automobile 
torpedo and, unlike other great naval powers, they 
continue to mount a large number of these on their 
modern ships. The “Gromoboi’ carries five torpedo 
tubes, of which one is above the water-line and the 
other four are submerged, the Russians using a special 
form of submerged launching tube designed for this 
purpose. Another characteristic feature of this vesse] 
large coal capacity, which is set down in the 
official list as 2500 tons of coal. 
This handsome cruiser is designed 
primarily for Chinese 
waters, and this will account for 
the very large coal capacity (that 
is, large in proportion to her dis. 
placement) 
her. Our 


is her 


service in 


which has been given 
photograph was taken 
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THE REMAINS OF FRANCISCO PIZARRO 


with the exception of a bow-chaser and stern-chaser, 
which fire through casemates on the main deck at the 
stem and stern On the upper deck, at the four 
corners of the central armored citadel, are four 8-inch 
Forward of these, on the main deck, 


are three 6-inch rapid-fire 


rapid-fire guns 
but outside of the citadel, 
guns, one on either bow, and the third as above men- 
tioned, mounted in the bow as a bow-chaser. There 
is another 6-inch gun on this deck which is mounted, 
as also mentioned above, as a stern-chaser, a gun 
port being cut for this purpose on the main deck 
There are also a dozen’ 6-inch 
within the 


through the stern 
rapid-fire guns mounted in 
citadel on the main deck, six on either broadside. The 


broadside 
“Gromoboi” also carries twenty 3-inch rapid-fire guns, 
while several smaller rapid-fire guns are mounted on 
the bridges, superstructures and in the fighting tops. 








Displacement, 12,336 tons. Speed, 20 know. Maximum Coal Supply, 2,500 tons. Armor: Beit, 6 inches ; gun positions, 6 inches. Armament: 
Pour 8-inch ; sixteen G-inch rapid-fire guns ; twenty 3-inch rapid-fire guns and several smaller rapid-firere, Torpedo Tubes, 6. Complement, 750. 


BUSSIAN ARMORED CRUISER “GROMOBOL” 


when the vessel was on her way 
out to Chinese waters and prepar- 
ing to pass through the Suez Canal. 
- *“co7e ~ 
New Type of Sabmarine, 

Particulars are to hand of the 
new submarine boat invented by 
Mr. Claude Goubet, which has just 
been sold to the newly-formed 
British Submarine Boat Company, 
It is said to differ very widely from 
the newest “Holland” type, to which 
the present British submarines be- 
long. While the latter have a re 
serve buoyance when submerged, 
and are kept under by means of 
horizontal rudders, the Goubet boat 
possesses no buoyancy 
when beneath the water, its weight 
equaling its displacement. The 
new type, in fact, weighs nothing 
when submerged, and it is said that 
the addition of a very small weight 
will set it sinking. In order to 
keep the boat on an even keel and 
prevent its either rising or sinking 
the inventor has devised an arrangement which pumps 
water from a forward tank to one situated aft, and 
vice versa. The method of working is described as 
follows: Should the vessel incline in any direction 
a pendulum swings forward, and in so doing forms a 
connection between a motor and the batteries; the 
former at once commences working the rotary pump 
in a direction which causes the water to flow through 
the pipes from the lower tank to the higher, until 
the addition of water to the latter is sufficient to 
bring both the boat and tanks level again. The pendu- 
lum swinging straight then cuts off the electric cur- 
rent and the motor instantly stops. 


reserve 


++ 2 ____—__ 

An interesting work of creating a waterfall for the 
purpose of supplying power is now being carried on at 
the headwaters of the Little Blackfoot River, about 
30 miles west of 
Helena, Mont 

- Miles of flumes and 
| ditches are being 
constructed, by 





means of which @ 
number of small 
streams are being 
brought together 
and carried five 
miles to the mouth 
of Hat Creek over 
a precipice of 500 
feet. Here a power 
plant will be erect- 
ed, and it is calew 
lated that there 
will be 1000 horse 
power available. 
The current gener- 
ated will be tran® 
mitted a distance 
of 10 miles to the 
Porphyry Dike 
Mines, at the sum- 
mit of the main 
range of the Rocky 
Mountains, where 
there is one of the 
largest deposits of 
free-milling gold to 
be found in this 
country. The work 
is being done by @ 
syndicate of St 
Louis capitalists, 
and the active 
work has been if 
progress for two 
is now 


__ Scr: fin "Yom 4 


years and 
rapidly reaching & 
state of completion. 
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THE TEHUANTEPEC RAILROAD VS. THE ISTHMIAN 
CANAL. 


BY OUR ENGLISH CORRESPONDENT. 


reorganization of the railroad across the 
connecting the 


construction 


The 
Tehuantepec 
Atlantic and 


Isthmus of Mexico, 


Pacific seaboards, and the 


of adequate steamship accommodation at both the 
port terminals is proceeding rapidly. The line will 
be in thorough working order by May, 1903, in the 
contracted time. When 

completed this railroad 

will offer serious competi- if 


tion to the projected Isth- 
mian Canal 

The necessity of a trade 
route from Europe to the 
Far East via 
America has 
considered 
When De 
menced the 


Central 
long been 
expedient 
Lesseps com 
Panama canal 
its completion was anx- 
jously anticipated by ship 
and 


Europe as a 


jing owners mer- 
I 


chants in 
route to the 


short, quick 


Orient. But this scheme 


has so far resulted in ig- 
nominious failure, and ex 
asperating procrastination 
has ensued in connection 
with the construction of 
the Nicaragua canal 
Meanwhile the traffic be- 


tween Europe and the East : 
Copyrighted by 


has developed so ab C. B. Waite. 

normally that accelerated 

communication between the two sides of the world 
has become imperative in the interests of trade. The 
situation became so critical that Sir Weetman Pear- 


son, bart., the well-known London civil engineer and 


contractor, visited Mexico to discover if railroad con- 


nection could be established between the two oceans as 
a solution of the 
The 


constructed a railroad across the Tehuantepec 


problem. 


Mexican government some seven years ago 


Isthmus 
connecting the was known as the 


built in 


two oceans, and it 


Tehuantepec National Railroad But it was 


the most primitive manner, and proved totally unfit 
for heavy traffix But Sir Weetman Pearson imme- 
diately realized that this route could be developed 


and could easily be 
requirements as a 
the Mexican 


made to fulfill nearly all the same 
canal He approached 
government on behalf of his company, 


thereupon 
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offered to take over the whole of the Tehuantepec 
railroad, lock, stock and barrel, and to reconstruct it. 
The Pearson company has completed several great 
engineering contracts in Mexico, and has done much 
to increase the welfare and prosperity of the coun- 
try. This company constructed the harbor at Vera 
Cruz at a cost of $12,500,000, and has now commenced 
to carry out a complete modern sanitary system and 
a water supply at a cost of $2,500,000. This company 





The City of Tehuantepec, through which the Railroad Passes. 


owns the tramways of the city, which are to be con- 
verted to electricity, a railway running to Alvarad, 
and a fleet of steamers plying upon 400 miles of navi- 
gable rivers, and a new railroad has been built from 
one of the rivers to join the Tehuantepec trunk rail- 
road, by which the interior of the country will be 
opened up. 
Mexican gov- 
ernment did not hesitate to enter into an arrange- 
ment with the Pearson company regarding the Tehuan- 
Railroad. The terms of the agreement are 
mainly as follows: 

The Pearson company to put the railroad by May, 
1903, into first-class and 


In view of these circumstances the 


tepec 


condi- 


permanent working 


tion, in which it would be capable of handling traffic 
expeditiously and at low tariff. For the cost of these 
government 


improvements the Mexican contributes 








The West Breakwater Crane. 
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The Coatzacoaicos Crane, 
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free of interest $5,000,000 (Mexican money). For the 
additional] rolling stock, working equipment and haul- 
age facilities the Mexican government and the Pear- 
son company provides equal amounts to be called up 
as required. 

The Pearson company undertakes to construct and 
properly equip at the cost of the government a port 
at each end of the railroad capable of accommodating 
the largest ships in all weathers, and of giving quick 

and cheap dispatch. By 

May, 1903, the port works 
| both on the Atlantic and 
| Pacific coasts are to be suf- 
ficiently completed to en- 
able traffic to be handled 
with celerity and facility, 
but the works will not be 
completely finished until 
1905. 

A contract of 
ship and was also 
drawn up between the 
Pearson company and the 
Mexican government, by 
which the is to 
manage the railroads and 
ports and the drydock for 
May, 1903, 


partner- 
lease 


former 


50 years from 


and to receive 37% per 
cent of the net proceeds 
for 35 years, diminishing 


to 26 per cent in the re 


maining 15 years. 


The length cf the Te- 
huantepec Railroad is 192 
miles. The whole of the 


roadbed is being over 


and re-embauked at 
that 


smcoth 


hauled, 


sections to 


leveled where necessary, 
afford 


the track will be as 


security, so when completed 


even and running as 


that of any railroad in this country It is a single 
line track, and it is being relaid throughout with 
heavier steel rails. The whole of the bridges are 


built 
This task alone is a stupendous one, 


being demolished, and modern steel structures 
in their stead. 
Before this renovation 
bridges throughout the 
road, the being timber 
trestle principle. There trestle 
bridges, and the whole of these have been swept away 
and either culverts or steel 

Owing to the of seismic disturbances 
in this country the bridges are being built principally 


This is more than the 


steel! 
rail- 


there 
whole 192 


were only six 
miles of the 
constructed on the 


were 900 of 


bridges 


these 


bridges substituted. 
possibility 
economical 


of steel girders. 








Junction of tne Vera Cruz and Pacific Railroad with the Tehuantepec Railroad, 
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erection of arch bridges, since in the event of an 
earthquake a steei vriuge wil give somewhat, and 
if seriously disturbed the damage can be quickly re 


paired, whereas with an arch it will crack and have 


t we rebuilt The spans for the most part are of 
about 85 feet, but in one or two cases they rise to 
100 feet span, and in one instance to 110 feet The 
irders are supported upon steel caissons sunk into 
tae bed of the river and filled with concrete, thus 
assuring a solid and rigid foundation The bridges 
are of sufficient strength to carry a load of 20 tons 
per axle 

But the most important part of the undertaking is 
in connection with the dock facilities and harbor a 
commodation at the terminal ports—Salina Cruz on 
the Pacific coast, and Coatzacoalcos on the Atlantic 
seaboard, respectively 

Coatzacoalcos is a thriving and prosperous town of 
about 2400 inhabitants Owing to its exposure to the 
turbulent storms characteristic of the Atlantic Ocean 
the harbor works are of the most solid description to 
insure safe anchorage to vessels The River Coatza 
coalcos is conveniently adapted for extensive wharf 
ing arrangements, the river being very broad ,at its 
mouth and having a great depth of water. The river 
is aleo navigable for several miles from the sea. The 
only real engineering difficulty encountered has been 
in connection with the sand bar extending across the 
estuary The contractors, however, are constructing 
a heavy training wall by which means an open chan 
nel will always be maintained Extensive dredging 
operations are being carried out whereby the depth of 
the water alongside the wharves will be made about 
35 feet at low water 

At Salina Cruz, owing to the entire absence of 
natural conditions for protection, a complete harbor 
i: being built. This port is somewhat exposed to the 
Pacific Ocean, but an adequate idea of the peaceful 
nature of its situation and the absence 
of heavyesurf may be formed from the 
fact that the houses of the old town 
were only five feet above high-water 
mark 

At this port the harbor works being 
constructed are very extensive \ 
breakwater about 3300 feet long is be 
ing built, by means of which a large 
harbor of 90 acres’ extent will be 
formed. Entering from this there will 
be a dock with over 4000 feet of quay 
space. In connection with this scheme 
a new town is being erected a little 
further removed from the water's edge 
since the land upon which the exist 
ing town stands will be submerged to 
form the central basin This new town 


is being built upon modern principles 


the streets being laid out with recu 


larity, numerous open spaces provided, 
and a complete up-to-date sanitary sys- 
tem and water supply provided 

The breakwaters are being built 
upon the telescopic principle. Rubble is 
thrown overboard and continued to 
water level, the superstructure consisting of concrete 
blocks each weighing 40 tons. The material for these 
blocks is being excavated from the quarries nearby 
and consists of tough limestone and granite. The con 
crete blocks are made by electric mixers, and laid 
in position by a traveling Titan crane This latter 
appliance, which is second only in size to that specially 
constructed for use at the new naval harber works 
at Dover, England, which are being carried out by the 
Pearson company, cost $50,000 It was specially de 
signed for the construction of the breakwater at Vera 
Cruz, also completed by this company, and has a jib 
radius of 95 feet The concrete blocks are conveyed 
from the mixing department to the crane in cars 

At the present time the engineers are carrying out 
trials with three different types of locomotives to 
ascertain the most economical and best adapted for 
haulage purposes upon the road This country is 
represented by the Baldwin and Pittsburg locomotive 
companies respectively, and England by Kitson, of 
Leeds. Three engines from each firm have been sup 
plied so that the tests may be most thorough rhe 
English engines each cost $19,000, while the Baldwin 
and Pittsburg each cost $13,500. The locomotives each 
approximate the same weight. The result of the trials, 
however, is at present in favor of the English loco 
motive, since, though its initial cost was $5500 greater 
than the American engines, this sum is saved in coal 
consumption and in increased haulage power. 

The completion of this railroad will result in a 
tremendous acceleration of communication between 
Europe and the Bast, and also San Francisco, and the 
distance will even be shorter than via Panama, as 
the following table will show 


Via Panama Via Tehuantepes 
New York to San Franctlaco 6.270 miles 5.005 n 
Ptymonth, England “ am “ 7.767 


New Orleans oes S588 
At both ports the facilities for handling cargo will 
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be of the most up-to-date labor-saving description. 
Electric cranes replete with all the modern time-saving 
equipments will be erected at the wharves at both 
Coatzacoalcos and Salina Cruz. By this means a ves 
sel arriving at either port will have its cargo dis- 
charged into the train, transshipped across the Isth- 
mus, and reloaded upon the opposite seaboard within 
24 hours. This is far less time than would be occupied 
in crossing the Isthmus by canal. The cost of cross 
ing the continent will also be far less by the rail 
road than by the waterway. Freight will be carried 
from one vessel to another at $4 per ton, including 
discharging and reloading at the ports. Facilities for 
handling and transshipping 1,000,000 tons each way 
per year are being made 

Already arrangements are being prepared in Eng- 
land and the East to establish Tehuantepec as a great 
trade route. Negotiations are in progress foi a regular 
Japanese steamship service from Salina Cruz, the 
Pacific terminal for the line, direct with Yokohama; 
another to Yokohama via other ports; and also a 
direct steamship line to San Francisco; while the 
Pearson company are also contemplating the inaugura 
tion of other steamship services to other ports. On 
the Atlantic side, English steamship companies trad- 
ing with the East have arranged for a regular steam 
ship service direct from Liverpool to Coatzacoalcos, 
immediately the dock accommodation is _ provided. 
e recognized that the success 


From these facts it will | 
of the Tehuantepec Railroad is assured The most 
salient advantage of this route for trade over the 
Isthmian canal is that it will be both cheaper and 
quicker rhen again its cost of maintenance will not 
be so great Owing to the peculiar seismic nature of 
the country there is a great liability of the traffic upon 
the canal being seriously interrupted by earthquakes, 


and since it does not require a very severe disturbance 


to throw a lock gate out of gear this is a serious con- 
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SIBERIAN REINDEER SADDLE 


AND CRADLE. 


sideration Any damage inflicted upon the railroad 
from this cause can be sufficiently remedied in a few 
hours to permit traffic being resumed. 

_ —- ee - - 
PRIMITIVE REINDEER SADDLE AND CRADLE FROM 
NORTHEASTERN SIBERIA. 

BY WALTER L. BEASLEY. 

The American Museum of Natural History has just 
received a noteworthy collection of objects obtained 
by the Jesup North Pacific Expedition from north 
east Asia From the wealth of material gathered this 
is considered one of the most important ethnological 
investigations yet made by the institution. The pur- 
pose of the expedition was to study those tribes of 
northeastern Asia which are supposed to be closely 
related in custom and culture to the northwest coast 
natives of North America; also to obtain utensils, 


weapons, dresses and miscellaneous household articles, 
which would fully illustrate the material life of the 
people A comparison of these, it is thought, will do 
much to clear up the great problem as to the history 
and origin of the people of northeastern Asia. Some 
ten thousand specimens were collected by Mr. W. 
Bogoras, connected with the Academy of Sciences, St 
Petersburg, while Mr. W. Jochelson, his partner, col- 
lected the same number of objects from different ter 
ritory 4 year was consumed by Mr. Bogoras in 
traveling by dogs and reindeer teams over a vast area. 
He visited six tribes, the most of whom were ex 
tremely primitive and had never seen a white face 
before Among the unique and_ striking objects 
brought back were a reindeer saddle and several 
cradles, constructed of a framework of birch boards, 
covered with reindeer skin. The leading feature of 
these specimens, aside from their novel shape, is their 
beaded decorations. They belong to the Lamut tribe 
of hunters and Asiatic Eskimos. Though primitive 
and living nearly in a barbarous state, the women, 
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however, are capable of doing excellent beadwork. 
These designs are placed on their wearing appare}, 
cradles, and deer saddles. Reindeer herding and the 
pursuit of game is the sole occupation of this tribe. 
All clothing is made from reindeer skin. The animais 
bred by the Lamut tribe command a double price, as 
they make the best teams. The neighboring tribes 
are willing to pay this bonus, as the half-wild animals 
from other sources are slow and indifferent for travel 
ing purposes. The reindeer is also a main source of 
food supply The flesh, blood, rims of the horns, 
hoofs and the gristles of the ears and nostrils are al] 
consumed raw or cooked. Even the half-digesteq 
moss taken from the paunch is cooked with fat and 
roots as a porridge. Transportation is mostly done 
by the reindeer. Having a tender back and a peculiar 
swaying motion, said to be greater than that of the 
camel, the saddle is shaped to fit a certain portion 
near the shoulder In place of stirrups a wooden flap 
board is used to hold the rider in place. The inside 
is padded with moss and covered with several layers 
of deerskin. The cradle, having a young child tied 
within in a seated position, is strapped to the side of 
the animal while on its journey A heavy fur cover 
ing is tightly drawn over the cradle to shut out the 
cold It was found that the folklore and traditions of 
many of the Siberian natives were similar to those of 
the North Pacific coast tribes, especially the legend 
of the Raven, who is regarded as the creator of the 
both countries. Mr sogoras is 


world and man ir 
now at work at the Museum on a memoir, which will 
cover some 2000 pages. In this will be set forth the 
mythology, as well as the daily life of the people of 
northeastern Asia. Some 190 tales of the Chukchi 
tribe, obtained by Mr. Bogoras, are now being printed 
by the Academy of Sciences, St. Petersburg Accord 
ing to Dr. Franz Boas a study of the natives of north 
eastern Siberia seems to reveal the fact that these 
tribes are more closely associated in 
culture and in physical form with the 
Indians of the North Pacific coast than 
with the Eskimo of Alaska, which 
justifies the conclusion that the latter 
are probably recent occupants and not 
the pre-historic dwellers of this dis 
trict. 
oak ~~ . 
What is ** Lloyds? 

Primarily “Lloyds” is a corporation 
employed in marine insurance and hav- 
ing a world-wide agency for the collec- 
tion of marine intelligence. Incidentally 
other insurance is taken. “Lloyds” had 
its origin in the enterprise of Edward 
Lloyd, a London coffee house keeper, 
whose place, opened in 1688, became a 
resort for shipowners and ship cap 
tains. So much was learned of marine 
matters, and so general became the in 
terest in this information, that in 1692 
an office was opened in Lombard Street, 
and shortly afterward Lloyd’s News, a 
paper issued three times a week, and 
devoted to shipping news, made its ap- 
pearance. Adverse criticism by the paper of the Brit- 
ish government, coupled with a demand for an apology 
for an item of news which appeared in the paper, de 
cided Mr. Lloyd to discontinue the publication. Tue 
insurance feature of “Lloyds” originated from 4a 
method of mutually insuring or “underwriting” each 
others’ shipping risks by the owners frequenting 
Lloyd’s establishment. Their method of doing this 
was to subscribe or “underwrite” their names to 4 
document which stated the amounts that each was 
willing to give in the event of disaster to the risk 
The present system of “Lioyds” does not differ in any 
essential particular from the method employed at the 
beginning, but it is much better organized and the 
business has been vastly increased in volume. Its 
radius of operation now practically covers the whole 
world 

->+ere TT 
Launch of a Seven-“lasted Schooner. 

On the afternoon of July 10 the seven-mast schooner 
“Thomas W. Lawson” was launched from the yards of 
the Fore River Ship and Engine Company. A full 
description of the vessel has already appeared in the 
SCIENTIFIC AMERICAN It will be merely necessary 
to recapitulate her chief dimensions, which are 

Length over all, 403 feet; beam, 50 feet; depth, 36 
feet: height of masts, deck to truck, 150 feet 6 inches; 
total sail area, 43,000 square feet; cargo capacity, 
8100 tons; displacement, fully laden, 11,000 tons. 

_ ->-+-eore — 

Foreclosure proceedings instituted by first-mortgage 
bond-holders have resulted in the sale of the St. Law- 
rence Power Company's plant at Massena, N. Y., de 
scribed in the Screntiric American for November 17, 
1900. More than $10,000,000 is said to have been spent 
in the Massena power scheme. The financial failure 
of the project is due principally to inability to dispose 
of the power generated. 
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THE FORMATION AND GEOLOGY OF THE SALT 
DEPOSITS. 

BY F. 0. JONES. 

When this planet emerged from its long aqueous 
night, and the new-born internal forces began the 
work of creating the continents, the conditions essen- 
tial to the formation of saline deposits prevailed. Salt 
was the predominating mineral held in solution by the 
water, and even have been an element of the 
primary rocks. During the mighty uplifts, numerous 
depressions filled with salty water were, naturally, ele- 
Some of the lakes thus 
The most of them 


may 


yated above the ocean level. 
formed had the magnitude of seas. 


probably had no inlet or outlet. Others may have 
had both for a considerable portion of their exist- 
ence, but a gradual diminution of the water supply 


would finally force the lake below the level of the out- 
let. Evaporation then produced a gradually strength- 
ening brine, which eventually became so heavy that 
the salt crystals began settling to the bottom of the 
lake.* 

All deposits formed in this manner are necessarily 
ef great antiquity. Another deposits, com- 
paratively recent, was formed origi- 
nally fresh-water lakes, and many of these lakes prob- 
ably occupied valleys once dry 
tributary 


class of 
from what were 
In such cases, the salt 
whose washings for 
coupled with evapora- 
with those 


came from streams, 
hundreds of thousands of years, 
tion, finally conditions identical 
which obtained in the more ancient lakes. 

There is yet a third and smaller class of deposits 
which have no particular age classification. Occa- 
sionally a land-locked bay was detached from the ocean 
by the its mouth. It 
then became a evaporating pan. The 
supply of salt from the influx of 
the tide over or through the Since only 
water sufficient to replace that evaporation 
could enter, the precipitation continued without in- 
terruption until disturbance of nature either 
submerged the bay or elevated it above the ocean level. 
results from a body 
reduced in size. 


produced 


a sandbar across 
natural 


was derived 


formation of 
great 
water 
sandbar. 
lost by 
some 
Very little saline precipitation 
of water until it 
If the water 


as that of the 
of the 


has become greatly 


were originally of the same strength 
Atlantic Ocean, only 


first bulk remain, 


approximately 


one-seventh would provided 


there were no tributaries. To better illustrate this 
statement, suppose a lake 1000 feet deep, with perpen- 
dicular sides and a level bottom. Not until e vapora- 
tion had reduced the depth to about 143 feet wou! 1 
the real work of making a deposit begin. Of this 
remaining 143 feet, 35 feet would be solid matter, 
chiefly salt. Since the ancient lakes were probably 
on the same lines as those of the present day, they 
must originally have covered from two to six times 
the area of their salt beds, the deposit representing 


only the deepest portion 

If we allow that, 
three times the area of their 
average depth was one-third of 
we have the equivalent of the paragraph. 
Based on this proposition, a thick 
would presuppose a lake having a maximum depth of 
1430 feet, by using the Atlantic’s percentage of solid 
Matter (0.035), although the were 
undoubtedly saline. The greater 
thicker deposits was probably contributed by streams 
(which were comparatively 
some of them would have required a depth of water 
much greater than now 

There is nothing improbable, consequently, in the 
supposition that some 200 feet thick or more 
came from which had a depth exceeding 
2000 feet. original contents of the 
lake would account for leaving 
130 feet to be 
prolific sources 
ing in the case of land-locked bays, 
any given thickness which came a lake originally 
fresh would require a much greater volume of water. 
These figures are, of they 


covered 
their 
depth 


as a rule, these lakes 
deposits and that 
their greatest 
preceding 


deposit 50 feet 


ancient oceans 


less part of the 


fresh) or by tides, as 


exists in the open ocean. 
deposits 
lakes never 
In such a case, the 
70 feet of the 
from other 


deposit, 
and generally less 
a factor want- 
while a deposit of 


derived 

Tributary streams are 
from 
course, conjectured, but 
indicate the proportion the 
the bodies of water from which they 

Any estimate of the length of time consumed by 
nature in making a deposit would be pretty much at 
fandom. The size of the lake basin, the 
the number and size of streams are important factors 
of which we have no knowledge From the number 
of alternating strata of shale and salt found in some 
deposits, however, we know that there were numerous 
Seasons of excessive rains, when the streams furnished 
Sufficient water to raise the lake level many feet— 
Perhaps to the overflow point At such times the water 
became fresher and precipitation was indefi- 
nitely Suspended. These seasons were not such in the 
modern meaning of the word, for they probably com- 
Prised scores or even thousands of years. The layers 
of mud. which later became hardened into shale, were 
thickest and most numerous near the mouths of the 


salt deposits must bear to 


were derived. 


seasons, and 


saline 


arr. “A x - — eS ee |p mage 
Under ordinary ¢ mnditions, water can hold in solution about 25 per cent 


alt. In salt making, this is known as the point of “ saturation.” 


y Fig. 83.—Geological location of the principal salt deposits. 
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streams, but they occasionally covered the entire bed 
of the lake. Judge of the volume of water discharged 
and the amount of sediment it must have carried in 
order to cover areas of more than a thousand square 
miles with a layer nowhere less than several feet 
thick! 

Although the chief substance found in ocean water 
is chloride of sodium, it contains very small amounts 
of other minerals. Its average density is about 1.026. 





vo 


Fig. 1.—Contour of a supposed Inke showing the eo of salt which 
would come from its original conte nts. 4, original level of the 
lake ; L, B, thin layer of gypsum ; (, ¢ | chad salt; D, 1, point 
from’ which the water receded after ‘the gypsum was deposi but 
before the saline precipitation occurred, 

Of the 0.035 per cent of solid matter in the Atlantic 

ocean, less than 0.030 per cent is salt. The various 

minerals and their percentages of the total matter are 
as follows: Chloride of sodium, 77.07; chloride of 
potassium, 3.84; chloride of magnesium, 7.86; sodium 
and magnesium bromide, 1.30; calcium sulphate (sul- 
phate of lime or gypsum), 4.64; magnesium sulphate, 

5.29. While this list fairly represents the ingredients 

of the ancient lakes, the percentages have very little 


bearing, owing to local causes. Particularly noté- 





Fig. 2.—Present size of Great Salt Lake and two of its prehistoric stages, 


worthy is the greater 

of the deposits. 
These minerals do not all 

the same stage of 


proportion of gypsum in some 
separate from water at 
evaporation or density. Distilled 
water at the temperature of 60 deg. Fahr. is the unit 
of comparison. The first mineral to separate is the 
sulphate, when a density of about 1.13 has 
been reached——equivalent to 17 per cent of solid mat- 


calcium 


ter. If it is deposited under a pressure of ten atmos- 





pheres (about 146 pounds to the square inch), or at 
Alluvial 4 Great Salt 
bjs and $3 —_ Sea,a 
s| GAacial se wicnis AT. er 
‘o = ace 
PYticeene- The varvous 
i}. Mi este A 
Locene . M 
Eocene - Ouisians . 
an welaceous.|- = . tee 
- ce = 1e7S8. 
4 Jurassic . = : “ *E- 
§ — 2 
o| Teiaeet 
O 5 - a Depots % wa ww France 


- 








Huronian- 











*2| Cone iwna 
al j Senelibn rock F the 
4 eatWe cruck, 





a F; rock - 


Geological time 


to produce periods II, 111, 1V, and V is estimated at from 10,000,000 


to 60,000,000 years. 


it will contain no 
Usu- 


the bottom of a lake 335 feet deep, 
water of crystallization and is called anhydrite. 


ally, however, it includes a considerable percentage of 
water, and then it is more properly known as gyp- 
sum. Following the gypsum comes the chloride of 


precipitation taking place in a density 

about 1.20 to 1.30. This includes the 
The last to precipitate are the mag- 
If the process were inter- 


sodium, the 

ranging from 
sodium bromide. 
nesium and the potassium 
rupted by an unusual inflow of fresh water, the order 
of precipitation would be repeated from the beginning. 
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Judging from the number of strata of the different 
minerals found in some deposiw, this was the rule 
rather than the exception. 

For much of our knowledge regarding the forma- 
tion of salt deposits, we have only to study the mod- 
ern examples in various stages of completion. The 
Dead Sea, 40 miles long, 9 miles wide and 1,286 feet 
below the level of the Mediterranean, is a noted ex- 
ample. Its greatest depth is 1,100 feet, but all of the 
southern end below the peninsula of Lisan, or about 
one-fourth of its area, is very shallow, nowhere ex- 
ceeding 13 feet. The principal contributing stream is 
the river Jordan, which is said to carry 52 parts 
chloride of sodium and 30 parts chloride of mag- 
nesium to every 100,000 parts of water. The water of 
the sea itself long ago reached the poiat of saturation 
and now contains 24 per cent of solids. A little over 
one-third is chloride of sodium, the greater proportion 
being made up of chloride of magnesium and calcium 
chloride. This is excellent proof that the brine is 
very old, most of the salt already having been pre- 
cipitated. 

The Dead Sea is probably the remnant of a larger 
one, formed by the uplift which drained a large por- 
tion of Western Asia, joined that continent to Africa 
and nearly imprisoned the Red Sea. Ancient beach 
lines, from the level of the Mediterranean down, indi- 
cate the successive changes through which it has 
passed. It once had an outlet southward into the 
Gulf of Akabah by way of the narrow valley of Aka- 
bah. A saline plain which extends many miles to the 
south shows that precipitation occurred long before 
it became contracted to its present area. The shal- 
low southern end may once have been dry land (as the 
Bible seems to indicate), the resubmersion taking 
place during the eruption which destroyed Sodom and 
Gomorrah. This, however, would affect the level of 
the sea only a few feet, and proves that in 3,800 
years there has been surprisingly little change. 

The finest example of natural salt making, however, 
is to be found in our own country. Great Salt Lake 
is the largest body of brine in the world. It has a 
singularly great elevation of 4,200 feet, considering 
the fact that salt lakes are usually near or below the 
ocean level. The area which it covers greatly varies 
from the wet to the dry seasons (winter and sum- 
mer), but upon the average {t is about 70 miles long 
and 30 miles wide. Four rivers flow into it—the 
Jordan from the south, the Bear from the north and 
the Ogden and the Weber from the east, besides many 
minor streams. Despite this great influx of fresh 
water, the lake contains 23 per cent of solid matter, 
nearly all of which is chloride of sodium, It is ex- 
tremely shallow, the greatest depth being only about 


35 feet, while the average is little more than one- 
third of that. 

The basin which Great Salt Lake originally occu- 
pied is of very irregular shape. The surface of the 


lake was then about 1,000 feet higher than it now is. 
Its extreme length was 346 miles and extreme width 
145 miles, the total area being 19,750 square miles, 
or more than nine times its present size. At that 
levei it remained thousands of years, making a well- 
defined shore line on the surrounding mountains. To 
this stage of its history geologists have given the name 
of Lake Bonneville. A second great and even more 
prolonged stage occurred when the lake had fallen to 
the 625-foot level, and this is known as the Provo 
shore line. During both stages it had an outlet north- 
ward by way of the Snake and the Columbia rivers. 
Besides the changes, the level of the present 
lake fluctuates through periods of considerable length 
1847, it covered an 
1869 the area had 
its extreme dimen- 
51 miles; depth, 


season 


not yet clearly determined. In 
area of 1,700 square miles, but in 
increased to 2,360 square miles, 
sions being: Length, 83 miles; width, 
49 feet. A decrease then began. 

Salt deposits are common to nearly every forma- 
tion of the earth’s crust and constitute a sort of a geo- 
logical step-ladder which the average layman can 
understand. The point-blank assertion that millions 
of years were required to lay down the deposited por- 
tion of the earth is apt to stagger him. A stratum of 
rock hundreds of feet thick conveys no meaning to 
him because he knows nothing of the process by which 
it was formed. Judging from the slowness with which 
the modern deposits are being laid down, however, he 
can get an idea of the almost illimitable time that 
some of the ancient and larger deposits must have 
required. Many of them were completed long before 
either the continents or oceans were inhabited. 
Neither animal nor vegetable life could have survived 
the oft-repeated and awful convulsions of nature 
which emphasized their history. Placed in compari- 
son, Niagara and the great chain of inland seas are 
as infants of to-day. Even the great glacier which 
preceded them and is supposed to have lasted about 
30,000 years, belongs to the post-tertiary or present 
period of the world’s existence. Back of this are 
three great periods comprising a dozen different for- 
mations! 
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the expansion-link of the link-suspension de-| becomes possible for the cars to take the lead B j d P W 
SGUENTLY PATESTED INVENTIONS vice a the rods of the forward and back-| alternately, thus adding considerably to the siness an ersonal ants. 
Agricultucal Improvements, lward eccentrics Is effected by means of gud-| enjoyment of the occupants of the cars. are z lc ens ai pee ie at Bi ‘ * ee 
PLOW.—J. MicwaLKka, Cameron, Tex rhe geons carried by a pair of cheek-plates fixed DETONATOR FOR RAILWAYS.—F. Le- ola pa Ah pertain ate ate 
shoe-bar in this plow is rigidly secured to the) to the expansion ling at either side thereof.) saree, Paris, France. This detonator possesses | numbered in consecutive order. If you manu. 
beam and the standard {is arranged to per WIND-MOTOR.—J. M Cocnray, Gober,| the advantage of exploding loudly upon the aa peodly: oy Seamed ps Fd ithe and we will 
mit quick and convenient adjustment to any Fexas rhe construction of this wind-motor | passage of the first vehicle or of the locomotive, sang Fh eae meg 1d adk ress oi the party desir. 
‘ matte 4 n na lL. every case it is necege 
height or depth of cut and any Inclination) |. oi oole and durable and is arranged to per-|so that the explosion is always audible to the| sary to give the number of the inquiry, 
found necessary In setting the plowshare OF | it the use of large wind-wheels without] driver. The improved detonator does not in MUNN & CO, 
sweep Means 4 provided for adjustably danger of creating undue tortional or otber| jure or deteriorate either the rail or the tire 
7 peed oP atte ehde tae canaade tomes caiagar Fhe construction = agg ego] (oes =~ agen pamesayed — etesaty Marine lron Works. Chicago. Catalogue free. 
, ~ vane to freely hold the wheel into the wind| security owing to the certainty of its opera 4 F ‘ : 
be accidentally moved from position. and to insure a proper transmission of the/tion. It is adapted to resist accidental shocks le tez Be, 0008 — ter makers of Scotch high. 
a power developed which may arise from falls during transporta AUTOS.—Duryea Power Co., Reading, Pa. 
Apparatus for Special Purposes, CURRENT-WHEEL.—J. A. Weits and J.| tion, or from knocks or blows during stor ' con Se. O00G.~ Ber con KS , 
GAS-PRODUCING APPARATUS.—J.  H-|p, Sumnaut, Knight, Tex. The paddles of | 8. household article, for installment plan, to retail-at 4 
Mitton, Jr. Irwin, Pa. This apparatus Is| this current-wheel are mounted to slide upon| CHAIR.—H. P. Buackanp, Omaha, Ul. This | ™ 
more particula adapted for making lllu-| the spokes of the wheel in order to prevent] reclining chair is so arranged that a person} For mining engines. J. 8. Mundy, Newark, N. J. 
minating gas and comprehends a novel, co-oper| breakage by drift material and to prevent| while on the chair may readily adjust it to| Inquiry Ne. 2903.—For makers of spring motors 
ative, and peculiar arrangement of parts, | th wind acting detrimentally upon the pad-|any desired angle from an upright or sitting of different sizes. 
whereby a large amount of heating surface | dies The invention also utilizes the power} position to a reclining position. It may be “U. 8.” Metal Polish. Indianapolis. Samples free. 
is provided, and in charging the apparatus) generated by the movement of the wheel to| readily adjusted to a sitting position by the Inquiry Ne. a makers of the port- 
the nitrogen is driven off and the desired) paise and lower sald wheel whenever the | weight of the person rising from the sitting ae pies a _ wine s » 
gas product is left practically free of nitro-| .ondition of the stream may require such | position, ae ta. Ste Waele the cisir te colt WATER WHEELS. Alcott & Co., Mt. Holly, N. J. 
wen By this construction five hundred to| adjustment to enable the paddles to act upon | adjusting to any point on ipward movement Inquiry No. 2905.—For machines for cutting 


may be obtained as 


fifty 


six hundred heat units 


against three hundred and secured in 


water gas 


Electrical Apparatus, 


ELECTRIC BATH APPARATUS.—4J._ D. 
RANDALL, Memphis, Tenn. rhe invention re 
lates to improvements in cabinets for giving 


invalids af 
rhe 


may be 


electrically-heated air baths to 
fiieted with 


euparatus ie #0 


various forms of diseases 


arranged that it 


lowered or placed over a person and produce 


varying degrees of heat by an electric cur 
rent 

BSOCKET-COVER AND GLOBE-HOLDER 
J. F. Whips, Brooklyn, N. Y lhe 


ment provides a combination of a 


improve 
socket 


cover and globe-holder for an electric lamp 


readily and placed in 


the 


which can be securely 


position te cover lamp-socket and to 


form an exceedingly strong globe-holder re 


quiring no attachment on the cover 
POLE-CHANGER J. M. G 
This 


electricity of 


separate 


Bearp, Fruita, 


Col pole-changer is more particularly 


used for high potentials, such, 


for imstance, as currents from static ma 


chines, induction coils and osciilators, and 


the device affords a simple and effective means 


for changing the direction of the currents 


Mardware. 


ADJUSTABLE SOCKET-WRENCH J L, 





Paxson, Mobile, Ala rhe wrench cons 

of two members which are flat at their cen 
tere and beveled upwardly at each end, there 
by forming a rocking fulcrum at the centers 
A sleeve or nut is slipped over the smaller 
end of the wrench and engages a thread on 
the outer surface of these members By slid 
ing or screwing the sleeve or nut in elther 


direction, the half-sockets In the opposite faces 
made to 


of the two members are approach 
each other and grip the object between them 

VISE.—F. I. Weenen, Oxford, Neb. This 
vise or holder is more especially designed for 


securely gripping the sucker or plunger rods of 


tubular wells, or the drill rods of well-drilling 
apparatus, or othe work undergoing repairs 
and the like rhe vise is very simple in con- 


struction and effective in operation, and is ar- 


ranged te prevent the work from sliding or 
turning in the 

BENCH-CLAMP \ Fr 
field, N. J 


in construction, and of 


jaws 


Simona, Bergen 


This bench-clamp which Is simple 


form may 
rhe 


articles 


economical 


be attached to any carpenter's bench 


curved or straight 
held in 
may be 


their 


design is such that 


firmly gripped and 
be worked 


the bench 


may be position to 
held 


supports 


upon, and articles 


above and turned in 


as required 





prevements in Motors and Engin 
REVERSING VALVE-GEAR A. B. Lert 





wien, Pueblo, Colo In the ordinary link 
motion for locomotives two eccentrics on the 
ixie are required for each vaive In this in 


vention only a single eccentric is employed 
for each valve and a simple construction of 
reversing gear is provided which is suscep 


tible of the two positions necessary to re 
verse the valve, and a middle position which 
has no influence on the valve, as well as 
Various intermediate positions. 


PULSOMETER r 
Magdeburg, 


LIAUSSMANN 


rhis 


Burg, near 


Germany invention relates 





to steam water-lifters or pulsometers and 
more particularly to the construction of the 
Injecting nowzles which produce the condensa 
tion of the steam These nozzles are so at 
ranged as io render the injector-tube adjust 
able, while the mouth of such tube is adapted 
to aet in conjunction with the spraying de 
vice provided in the interior of the cham 
bers, whereby it is possible to regulate the 


quantity of the exist 
Ing conditions of 


SLIDE-VALVE 


refrigerating water to 
working 


GEAR 8s S Younonus 


BAND, Darlington, England The invention 
consists In the special construction of eecen 
trie sheave and stud for working the ex 


pansion or reversing link of the valve-gear 
of a locomotive. Motion is transmitted 
the reversing links to the siide-valve through 
an intermediate lever, having a 
nection with the die-block of the link This 
lever is connected by its shorter arm to the 
vaive-rod and suspended by Its other arm from 
arms on the way-shaft. The connection with 


from 


pivotal con 


| 
| 


| for 


' 


the water advantageously at all times 





Machines and Mechanical Devices. 
HOIST c. The in 
relates to a especially 


Perry, Oakwood, Tenn 


hoist adapted 
The 


carrying 


vention 
lifting 
be employed for 


kegs, ete device may 
lifting 


another 


barrels, 
and barrels 


from and placing them 


or loading them upon the desired object without 
force 


one point to 


involving exercise of considerable 
ADDING-MACHINE,—-E 

Ill, The the 

form of which 


any 
WISWALI Island 

novel 
aid 
multiplica 


invention is in nature of a 


adding-machine will also 


In solving problems in subtraction 


tion and division It consists of a peculiar 


construction 


and arrangement of parts, par 


ticularly adapted for the uses to which it is 


put On each side of the case of the adding 
mechanism there Is a row of figures opposite 
the keys to facilitate the working of problems | 


and division 


FIRE-ESCAPE E. M. 
HALDEMAN 
sides in 


and W. I 
invention re 


CHRIST 

The 
1 peculiar form of spiral around which 
the 
furnish 


Pinegrove, Pa 


the order to 


the 


rope is wound, in give 
sufficient to 


the 


rope 
the 
the 


number of turns 


necessary resistance to movement of 





rope The construction of the spiral permits 
the rope to eagage and disengage the ends of 
the spiral without turning sharp or abrupt 
corners which would obviously tend to pre 
maturely destroy the rope 
WATER-RESERVOIR FOR RANGES.—G. 
H. Grimm, Rutland, Vt. This water-reservoi! 
ensures quick heating of the water and aids 
in the combustion of the fuel The generation 
of steam is reduced to a minimum, and its 
escape into the room or into the reservoir 
easing and range are prevented, thus avoid 
ing the formation of a destructive alkali by 
the mixing of the steam with soot and ashes 
REPEATING FIREARM.—W. W. Humenu 
|} kREYS, Sheffield, I! The improvement relates 


in subtraction 


CANE-LOADER Hi. S. Papeerr, Waipahu 
Hawali Territory The cane loader is em 
ployed in loading cane on cars or other car 
riers In connection with suitable framing 


the machine is provided at the front with 
a transversely extending endless carrier which 
extends from side to side of the machine be 
yond the wheels and discharges from one end 
into an upwardly-inclined elevator This ele 
vator is designed to discharge the cane inte 
a car or other receptacle 

LOG-TURNER W. L. LeLanp, Sisson, Cal 


rhis sawmills to 


move a log 


employéd in 
deck 
and 

several 


log-turner is 


from the log upon a log} 


carriage, to conveniently automatically 


turn the log over after boards have 
been sawed off, and then to return the log to 
position against the knees of the head-block on 
the 

PAPER-JOGGER W.E 
Tenn The invention 


jogging ot jolting 


log-carriage 
Je._r, Chattanooga, 
relates to a device for 


superimposed sheets of 





paper so that they will be caused to assume 
positions in which their edges lie true with 
respect to each other Thus preparing the 
sheets for binding, cutting and analogous pur 
poses. 

WASHING-MACHINE.—J. Worrnp., Fran 
ces, Wash This washing-machine belongs to 
that type used upon the top of wash-tubs and 
operated without direct Submersion in the 
water rhe clothes to be washed are wet, 
spread out, and rubbed with soap, and then 
bundled up into a ball This ball of clothing} 
is then rolled forward and backward, the In | 
ternal surfaces rubbing against each other with 
a gentle friction, thus loosening the dirt and| 
causing the same to mingle with the water 

SCALI ATTACHMENT W. D. Evans and 
J. T. Marsuaus, Bupora, Miss The invention 
relates to improvements in attachments for | 
weighing-scales and provides a device of sim 
ple construction, designed to co-act with the 
scale beams to indicate on the dial the weight 
of an article on the seale, and obviate the use| 
of the usual weights 

EXPANSIBLE PULLEY FOR MOTOR-VE } 
HICLES PauL Isipore Vie., 98 Rue de la 
Verrerie, Paris, France rhe invention re 
lates to transmission and speed gear for 
motor vehicles and is characterized by exten- | 
sible pulleys which enable the ratio of the | 
diameters between the driving and driven pul- | 


leys to be altered In such a& manner as to 
alter the speed of the driven shaft in the 
same ratio Furthermore the extensible pul 


ley permits of instantly the driving 


belt 


stopping 


Miscellancous Inventions, 


SILEARS R HAMILTON Pensacola, Fla 
This invention is an improvement in shears 
designed for cutting heavy material A base 


plate Is employed in connection with the lower | 


blade to slide beneath the material being cut. | 


rhe construction is such that the handle of the 
fixed blade may be graspedeby the thumb and | 
forefinger of the hand in such manner as to| 
hold the shears steadily in operating and} 
guiding the same, while the handle of the 
upper blade may be operated by the other | 
fingers of the hand | 


TOBOGGAN-SLIDE.-E. C. Merniti, New 
York, N. Y. This toboggan-slide is so arranged 
as to secure the novel effect of cars racing side 
by side at a varying rate of speed, whereby It 


| designed for 


} construction by 


more particularly to repeating shotguns of that 
which the open at the 
The construction permits the shooter 
the the 
magazine that at 


type in receiver is 
bottom 
one or all cartridges from 
the 
the end of a hunt the sportsman can unload his 
rapidity safety, avoiding 
accidental explosion. 


AND FOCUSING - 


to expel 
magazine by spring, so 


gun with and perfect 


danger of 


CAMERA FINDER 


rHEREFOR I NEHRING, New York, N. ¥ 
rhe invention relates more particularly to the 
production of a combined camera and means 
for automatically finding an object and focus 


ing the camera said object. Means are 
provided for reducing the volume of the finder 
and that the will be in as 
compact form as possible. 

WINDOW ATTACHMENT.—R. HAMILTON, 
Fla This improvement is in the 
nature of means for carrying the shade roller 
and lace curtain on the upper sash of a window 
and comprises devices whereby the sashes may 
be locked opened to 
sired extent 

METHOD OF 
STONE A. W 
lratt 
or raising 
solid 


upon 


same 


focuser 80 


Pensacola, 


when closed or any de 

RAISING SHEETS OF 
Pratt, North Jay, Me Mr 
invented a new method of quarrying 
the 
there is no 


has 
mother 
natural 
required 


sheets of stone from 
ledge or mass wheré 


The 
by this 


bed or sheet of stone of 
thickness 


separated without flaw or fracture and brought 


seam 


may, process, be raised or 


to an edge, so that it can be cut up into blocks 


or slabs of suitable dimensions for use in the 
erection of buildings, monuments, et« 
NECKTIE-HOLDER  & Lewis, New 
York, N. Y¥ rhe improvement consists of a 
clip member attached to a shield and adapted 
to engage with the collar-button The holder 
clip is so formed as to engage yileldingly with 
the back of the shield at a considerable dis 
tance from its center, thus preventing the 
bending and consequent breaking of the shield 


to a collar 


RNER.—A A 
The object of the in 
new improved in 
which is simple and durable 


but permitting it to conform 


INCANDESCENT GAS-BI 
Pratt, New York, N. Y 
vention is to provide a and 


candescent burner 


in construction and arranged to give a very 
bright light on high or low gas pressure and 
without increase in the consumption of the 
gas over ordinary incandescent burners now 
In use 

TABLET.—A. L. Houtron, Norfolk, Va rhis 
invention is an Improvement in paper tablets 
of that class comprising a number of loose 
leaves and means for holding them together 
This holding means is of such a construction 


filled t 
perfectly flat 


are ’ 


as to permit the sheets as they 
be turned back until 


When all the sheets have been used the tablet 


they lie 
may be reversed and the opposite sides of the 
leaves used 

NOTE-BOOK A. L. Howton, Norfolk, Va. 
This invention is an improvement in note-books 
others, 

The 
a simple 


use by stenographers and 


the notes of which are to be transcribed 


invention has for its object to provide 
which the 
be held, will lie flat from 


throughout the entire pile, and can be readily 


note sheets may 


end to end and 


|}applied and removed in use. 


Norsr.—Copies of any of these patents will be 
furnished by Munn & Co. for ten cents each 
Please state the name of the patentee, title of 
the invention, and date of this paper. 





button blanks from clam shells. 

Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell 8t., 
Chagrin Falls, O. 

Inquiry No. 2906.—For makers of agents’ outfits 
for making key rings, key checks, etc. 

Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co.. Box 13, Montpelier, Vt. 

Inquiry No. 2907. 
ing fringe for rugs. 

FOR SALE 
regulators. 


For dealers in wool for mak- 
Deep well rig; also four natural gas 
Sparta Electric and Gas Co., Sparta, Ill 
Inquiry Na. 2908.—For manufacturers of ma- 
chines for sharpening c.ippers. 
Die work, experimental work and novelties manufac. 


tured. American Hardware Mfg. Co.,Ottawa, Il. 


Inquiry No. 2909. 


combs. 


For makers of electric curry. 


We design and build specia! and automatic machinery 


| for all purposes. The Amstutz-Osborn Company, Cleve- 





land, Obio. 

Inquiry No. 2910,—For compressed air apparatus. 

For Machine Tools of every description and for Ex. 
perimental Work call upon Garvin’s, 149 Varick, cor. 
Spring Streets, N. Y. 

Inquiry No. 2911.—For makers of castings for 
gasoline engines 
Designing, draughting machine 
Charles E. Hadley, 54 


IDEAS DEVELOPED 
work for inventors and others. 
Hudson Street, New York 

Inquiry No. 291'2.—For makers of invalids’ tri- 
cycles. 
patent articles, dies, stamping 

Quadriga Manufacturing Com- 


Manufacturers of 
tools, light machinery. 
pany, 18 South Canal Street, Chicago. 


Inquiry No. 2913.—For a model of a turbine and 
an electric motor for school purposes. 





and special 


The W. 


automatic 
Inventions perfected. 


Designers and builders of 
machines of all kinds. 
A. Wilson Machine Company, Rochester, N. Y. 

Inquiry No. 2914 
amall, round pieces of 
confetti. 

The celebrated “ Hornsby-Akroyd” Patent Safety Oil 
Engine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foot of East 138th Street, New York. 


Inquiry No. 2915.—For makers of flexible shaft- 
ng. 


.~For a machine for punching 
paper of different colors, called 


INVENTIONS DEVELOPED.—Designing and building 
of labor-saving machinery and general engineering. L. 
J. Zimmerman, Elect. and Mech. Engineer, 106 Center 
St., N. ¥. 

Inquiry No. 2916.—For dealers in compressed 
air machines or smail, portable hand power machines. 

WANTED—As instructor in pattern making in an 
eastern schoo! of engineering an intelligent, young, 
energetic pattern maker with exceptional knowledge 
skill at his trade. Good salary. Address, stating 
age, nationalty, education and experience in detail, 
* Instructor in Pattern-making,” Box 778, N. Y. 


and 


Inquiry No, 2917.—For the maker of the “ Wold” 
shaper. 

{2 Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 

Inquiry No. 2918.—For manufacturers of aluml- 
nium Castings. 

Cheap. For a® 
em bossed. 


Good 6-inch equatorial telescope. 
tronomy, Full set, 
Scientific American and Supplement, from 1861, 4 vols. 
Virgil Buell, M. D., Plainviile, Conn, 


Inquiry No. 2019.—For makers of fans for ree 
taurants, run by gasoline motors. 


sea Or Mountain use, 


The best book for electricians and beginners in elec 
tricity is “* Experimental Science,” by Geo. M. Hopkins 
By mail, #4. Munn & Co., publishers, 361 Broadway, N.Y. 


inquiry No For makers of spoke and 


. 2920. 
handle making machinery. 

Inquiry No. 2921. 
go-rounds 

Inquiry No, 2922.—For parties to make a soft 
steel band 4% inch wide and No. 32 gage, hot rolled, if 
possibile, and put up in coils. 

Inquiry No, 2923.—For manufacturers of hemp 
stripping machines. 

Inquiry No. 2924.—For manufacturers of the 
necessary equipment of a plant for making bottles, 
window glass and common glassware. 

Inquiry No. 2925.—For dealers in large quantities 
of air pumps, capable of being worked by hand and of 
compression of 20 to 0 pounds pressure. 

Inquiry Ne, 2926.—For makers of small ice-mak- 
ing machines for domestic use. 


29:27.—For makers of plants for mak 


For manufacturers of merry- 












Inquiry No 
ing woud alcoh« 

Inquiry Ne, 2928.—For centrifugal wringers Te 
quiring not over two or three horse power. 

Inquiry No. 2929.—For manufacturers or dealers 
in picture frame mouldings 


Tnquiry No, 2930.—For 
and bells for musical purposes 


Inquiry No. 2931.—For cigarette paper in rolls ¥ 
inches in diameter by 4 inches in width. 
Inquiry Ne, 2932.—For turbine wheels complete. 


Inquiry No. 2933.—For dealers in regularly cut 
figures, such as soldiers, indians, etc., 144 inches high, 
on a small, thin base, 80 as to stand erect. 


Inquiry Ne. 2934.—For acetylene marine seared 
lights for use on launches. 





manufacturers of gone 
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NDEX OF INVENTIONS Cutter mechanism, traveling, E. EB. Slick.. 704,941] Lifting device, article, F. G. Neumann.... 704,661 | Stacker, wind, W. H. McWilliams......-+++ 704,006 
| Cycles, two-speed driving gear for, A. Pel- Lifting jack, J. Huppl ...........06. . 704,683] Stage or turntable, pivotal, A. Fryers.... 704,026 
Pa PT i ... 704,663 | Lighting implement, (©, Molitor... . 704,550 | Stalk rake, J. L. Clark ....sceccevees " Phy a4 

Dashboard, G. C. Bushnell pe ooo 100,813 1 Lock, J. Te. OCowbter ccccvscscccccss . 704,862] Stall, cattle, G. B. ° + 704, 

For which Letters Patent of the Decorating apparatus, surfs . E. Gard. 764,627 | Logs, means for chaining, H. Me Fadden... 704,903 peaeanety packing and display box, W. A. 

United States were Issued Dental cuspidor, J. E. Van Nostran........ 704,601| Loom shaking strap, ©. Hoffmann........ 704,642 Pike ssersccecsscecesscoecosoes C04,708 

ve Dental engine, A. W. Schramm ..... 704,937 | Loom thread parter, EB. 8S. Stimpson. . 704,715] Steam boiler, 7. 'P. Simmons . 74, 
for the Week Ending Dish washing machine, C. VW. Arnot 704,494 | Lubricating device, B. H. Locke..... . 704,555 | Steam boiler, G. D. Miller .....0+ 704,758 
Disinfecting device, E. L. Briggs... 704,777 | Lumber, compaund, 8S. H. Smith .... . 704,044] Steam generator, O. D. Orvis 704,571 
Jul 15, 1902 Display device, 8. L. Campbell 704,513 | Mail bag catcher, C. Mellyar.... .+» 704,904] Steam generator, C, Musker et a 704,080 
y ’ ’ Distribution system, J. L. Cr 704,694 | Mail pouches to pm cars, device or Steam generator, J. ©. Walker... 704,722 
7" Reet, F. Ws RO cdetesetcads 6450205 . 704,887 delivering, J. W. Reynolds..... . 704,757] Steam generator, J. L. Giroux.....cececees TO4,TH 

AND BACH BEAPING THAT DATE. | Door ;catch, C. BR. Mervin. 704,651] Malt kiln, P. G. Toepfer.......... + 704,507] Steam generator header, sectional, J. i. 

Door check, O. Tachieky (reissue . 12,014] Manifold device, E. Leeser ........ 704,891 Rosenthal . 704,968 

[See note at end of list about copies of these patents.] | Door closing apgerases, J. W. Tripp -«» 704,984 | Marble, manufacturing artificial, J. Ozer 704,621] Steam or vapor, genera me 

ere cee ee Door faster . Cramer ...... - 704,619 Measuring instrument, samen al, EK. B. comb ... 

- “9 Door, grain, / 4 . 704,949 FTACODBON §ccccocesccsccessescsse seeeeee 704,543] Steam or vapor "generating ‘apparatus, ‘yb. ‘e. 

Acid from sulfur dioxid in aqueous solu- Door securer, ¢ . 704,634] Mercerizing machine, M. Frin gs . 704,531 Neweomb .... gewdatia'e<aen ens « 704,007 
tion by electrolysis, manufacturing og | Door, sliding, J. 704,846 | Metal bending tool, Dolan & vesceee 104,621 Stilt, D. McDonough. * 704,068 
sulfuric, C. B 704,831] Door stop, C. C 704,855 | Metals from their ores, peaciang and ex- Stoker, mechanical, Howard & ‘Gibbs 704,880 

Adding machine, A. C. Schuman.. 704,938 Draft attachment, aariae, L. V. Warner.... 5 traction of, C. Hoepfuer 704,639 | Stop box, R. Me Bee 00neréscesccceacoocosos COED 

Adjustable stand, G - Ww adsworth. May cat Draft device and spark arrester, G. B. Rait. Milk albumen, producing oxidized, Stopper. See Bottle stopper. 

sir and gas mixer, J. Seymour... -e++ 704,76 Draper, ete., W. T. Gordon ....... 704,825 mann Sveceerevesnnevicdcce 704,662 | Stove, heating, C. Matthews. 704,889 

sir brake apparatus, E. P. Donne lly...... 704,737 Drawing machine step motion, Meats & ‘Me- Mirror adjuste tr, “A. J. Banks 704,497 | Swing, portable chair, A. T. 704,023 

Air pressure regulator, J. H. Dickinson.... 704,782 GOWOE cices cscccccasus ‘ 704,704 | Mitering and tool guiding devic a Synchronous motion, means for producing 

Ammunition hoist for ordnance, B. Tre 704,985 Drying kiln, 1% Carey 704,814 PROIAR cccccccesecesssecccese . 704,019 and maintaining, H. A. Rowland...... 704,020 

Armature, F. L. Sessions...... ras 704,975 Drilling machine, T. BE. iy Brie n. 704,567 | Mitten, A. J. Breda Me se 704,503] Tank, BE. N. Harmon . 704,539 

Atomizer, A. De Vilbiss........ --+++e+ 704,780] Dust collector, L. R. Whitney -.. 704,724] Mixer. See Air and gas mixer. Target, G. 8. Goodale. . 704,031 

Automobile, A. S. Krotz....... ee - oe sou ave collector, J. EB. Mitchell.........0+. 704,900 | Moistening machine, P. ©, Crawford....... 704, hg Teaching device, arithme 

Automobile, S. S. Conant....... 704,860 Just pan, W. E. Correll .... - 704,861 | Mold forming apparatus, sand, 8S. J. Adams URGE” cccviccssdovesers vente 704,979 

Bag holder, A. D. Johnson. 704,833 | Dye and making same, blue anthraquinone, Molds, forming sand, S. J. Ada@ms.......... 7 Telegraphic distribution, H. A. Rowland 704,025 

Bale compress, round, F. G. Dieterich,... 704,9 C. Hart nann . 704,798 | Molding machine, W. M. Dunean.. Telegraphs, transmitting apparatus for elec- 

Bailing press, L. Trabue... 704,718 Dye, red azo, Herzbe rg & “Siebe rt o8 ,825, 704,826] Mopping device, H. F. Ackerman.. tric, Penniman & Wiegand. 704,917 

Ball gathering device, F. Minton .» 704,848] Dyes, making extract, Lepetit & Tagliant. 704,843 | Motion, mechanism for converting rotary Telegraphy me a H. A. Rowlar 704,027 

Bath tubs, etc., waste fixture for, F et Egg desiccating apparatus, P. B. Taylor.. 704,977 into rec.procatory, B. H. Locke..... 704,810] Telephone booth, F. L. Tufts is we 704, 987 
MOPOE cccccccccccess 704,705 | Electric accumulator, H. Heinicke ........ 704,744] Motor, R. Widner ............0see. 705,001 | Telephone hook switch, W. W. Dean 704,607 

Batte plates of the Plante typ manu Electric controller, A .. Hogrebe........ 704,808 | Muffle furnace for irons, H, Henan. . 704,824 17 Temperature exchanging apparatus, 
facture of secondary, H. M. Martin Electric currents upon telegraph or other wocntio, Dd Oppe Mhelmers....csccceccecees 704,509 DOGMBATOUR ccc ccccccececcecesesescoees 704,418 

Battery separator, storage, H. Rodman circuits, means for impressing periodi- Necktio, BH. G. SBtreat oeccvecscccecsvece 704,591 | Temperature, me ans for aut matically indi 

Battery tank, storage, H. Lesley - . eally varying, H. A. Rowlands ...... 704,930 Nitro compounds, mnpasating solvents from, eating changes In, BR. Keyte........+.. 704,906 

Bed bottom, spring, J. F. Brown......... Electric generator, W. H. Cotton.......... 704,956 BE. Gathmann ..... ° é sg 628] Thermo-elec.ric element, ©. Thwing.. 704,505 

Bed, hospital, W. H. Fox.... sonesesne 25} Electric machines, means for regulating the Nut lock, G. Coleman . 704,617 | Thermo-electric generator, C. B. Thwing. : 704,506 

Bed lounge, folding, N. Levine........... 704,688 output of dynamo, J. L. Creveling.... 704,696] Nut lock, A. Grumme tees 704, 633] Threshing machines and gram separators, 

Bedstead fastenit # Jones iamkcd berg bay ne motor controlling apparates, w. Ol) and air mixing a gas generating se aelf- propelling truck and motor for, F. 

Beet culture imp ale ‘me A. S. Capper..... 704,6 J. Richards .. 0430n0gnebaeksaenenete 704,665 paratus, J. Beh 02409) ee besos 704,732 A. Ferguson eSecccsens 704,528 

Belt carrier, J. Weichhart en ..+. 704,723] Electrical connector, A. J. Wayman.... 704,670] Of] burner, crude, i. ‘Tucker ...... - 704,669] Tile, C. Worth ... . sees 104,727 

Berth, ship's, A. W. Hitt.. ..+e.++ 704,878 | Electrical distribution system, J. L. Crevel- Oil, extracting, L. D. “Worce.......0 704,989 Tile, W. ©. State . 704,706 

Bicycle, F. ¢ ID. oa 6 a0 eee edie 704,901 . 704,863 to 704,865] Oils, apparatus for separating Time recorder for workme n ‘or scrvants. or 

Bicycle attachment, J. B. Davis «.++++ 704,871 | Blectrical furnace for treating highly re from, Ey D. VOGSO cccvccceccrsevarescs 704,900 like apparatus, F. Brook......... . 704,804 

Bicycle lock, H. W. Morgan .. : 704,655 fractory substances, H. Maxim....... 704,649] Olling finer and waking same, composition Time recorder, workman’ * Jaynes & Deub- 

Bicycles, combined mud guard, supplemental Blectricity on running cars, device for gen- Bee, ©, GR 0 cv.6h0 0006 0s 60004dbedeodue 704,939 BOP cocccccceesese é . TO4,544 

; seat, and parcel holder aes, Lambert & erating, R. Pintsch . ° .. 704,573 | Optical wire, D. V “Brown. sbbuscdena ee . 704,778 Tin, recovering metallic, Browne & Neil. 704,075 
Joy PEP LAL LELN LAE OLS peep ey 704,885 | Electrode, electric accumulator, Cheval & Ordnance firing gear, K Deinlein 704,866] Tire setter, rubber, H. it. Auld,..... «++ 704,968 

ticycles, two-spe Gouiag gear for, W. RINSE «6a. 0e o0.6004.sb0bssencdooovensiae 704,859 | Ordnance melee yd apparatus, R. T. sree, Tool, J. W. Bast .cccsscsceese cececeeee 704,819 
GOOENTORE occ cccccccccceccccccecsccces 704,680 | Elevator bin, J. A. Jamie i steteane ve . 704,805 aston . Paco Visavanais ° Tos, Torpedo setting device, Pp. Beattie. e . 704,400 

Bin, J. A. Jamieson ......-scee0s -s+ee++ 704,806] Elevator doors, automatic locking mechan- 5 Ore sampler, 's. E. Bretherton oesee To, Trace fastener, 8. B. Foreman. . e 704,741 

Binder alarm device, H. E. Irwin... .. 704,684 ism for sidewalk or other, P. H. Jack- Oven, portable bake, J. Nestor......... - 704,660 1 Track sanding apparatus, J. J. De lan, Jr... 704,784 

Binding envelope or file, D. Winton.... 705,006 DR. Bs it ane bbe oe nb bsnenessene 704,746 | Package for lobsters, ete., A. C. «+ 704,563] Traction engine, G. D, Miller..........00. 704,602 

Boat, sailing, T. Jensen...... Engine Dental engine. Packing powdery substances, A. W ‘ultze + 704,728 Trap. See Rat +e. 

Bobbin skewer, R Schofield... see Engine, ( H. Benton (reissue).......... 2,009 | Packing ring, T. Officer .........+.. - 704,568] Trestle, W. A. Kibbe ......0.c0ee0005 «+» 704,087 

toller safety device, steam, F. Foskett Engine attachment, traction, D. W. Combs 704,736] Packing, rod, 8. Udstad ..... - 704,598] Trolley pole attachment, C. P. Lapham.... 704,340 

Bolt. = A Expansible bolt - mi starting device, explosive, C. F. as ~~ and Renter, Ree 2K J. . Trousers clamp and hanger, G. W. Shelton. youn 

Book backing protector, 8S WE. coccces o tots 704,618 ‘aint, G A. J. Doore TT TT . Trousers former, L. F. Andeorson.......++-. . 74,8 

Book, balance, J. R. McCord, Jr...... Excavating ‘and loading apparatus, Ww. - Paper bag making mac hine, c. ‘ oo F Tube clamping, cutting, and expanding ma- 

Book, coupon collection and receipt, Cappel- lesong a cose 704,740] Paper holder, E. Brugerolles : chine, H. Del Mar ...6.escseecccenees 704,520 
ler & Patteson . 704,856 | Excavating machine, H. @Z Bentson (re Paper making, A. Outerson.........+++ - 704,572] ‘Tube treating machine, J. H. Russell...... 704,581 

Book or pad, manifo ding memors aundu m, L issue) oe wine 12,010 | Paper making machine, G. 8. Withan..... 704,607 J > ug fastener, H. J. Ormsby . 704,570 
Z. Lewis ‘ nade -. 704,844} Exercising machine, Korth & Ganze nmuiler. 704, 840 Paper, pr kage for carbon or other thin, Tunnel ventitating system, J "Kres 

Boring tool, joist, S. McCle llan pentsbbean 704,657 | Expansible bolt, W. R. Kinnear éKoste TE, Pe 06s bcceccnseesctd os0ess seees TO4,558 ) Typewriter, ». Geiem...crces «eee 704,535 

Bottle cover, temperature preserving, F. Explosive engine, M. J. Klein............. Patte ra, dress skirt, H Guides oe% 704,704 Up oe clip, H 7 SOCORD 0000600068 704,542 
T. Griffith . sade aneie 704,§ Explosive engine, C. W. Weiss............. Pedestal clamp, J. A. Lindstrom ° ° Hi Upholstering machine button holder, 

Bottle, non-refillable, T. P. Weible........ 704, Extension table, F. Lieske .... 4 Pen fountain holder, A. L. Baer. Me canc ocak sks 6am eanstntsebeain oa 704,001 

Bottle, non-refillable, H. F. Buttner . 704,613] Fabric having bias weave, apparatus ‘for | Perch, poultry, 0. L. Harrod.... Valve Moffitt ‘& Welsenburger .. eee 704,004 

Bottle, non-refillable, L. ¢ vo futh.... 704,904 geeGacing, FP. HOWE 0666.5 00500rcccéee Photographic shutter, G. 8. Dey : 704, 781 Valve, check, W. R. Michener checten 704,057 

Bottle stopper, A. Eklund.. ++. 704,820 |] Faucet, ofl or molasses, C. F. Smith. Piano foot rest and pedal extension, M. : Valve gear, governor controlled, ° 
fF > ey ere 704,701 | Feed table mechaniam, T. Morrison........ MRGOD 60cdsousseboccneteonceeeees coeccee SOMGEe ene 2c, lin dnc ckh 63 donee 704,586 

mechanism, G. W Greenwood nade 704,534] Feed water heat R. H. Hornbrook...... Piano player, A. B. Whitehead ............ 705,000 vanit ant constructing same, * burial, : Mi- ’ 

“¢ mechanism, Meigs & Hammer..... T04,898] Fence post, C. O. Peak.........0..eeceeewes Piano self playing attachmenta, pedal er, J Lge tie Rpg 704,200 
Brick molding machine, J. Mohs cove FOG, 000) Pence post, J. W.. BOGS ciccceecccasessoves ON: Gv WAGED  occsedccncc0cs ceesdsnccsoves 705,002 Vaut . burial, McKim & Miller eke .. 704,800 
Bricks for building purposes, machine for Fence post, composition, Larimer & Elliott 704,842] Picture or design and making same, ,. Vehie Le and stationary scale, i, 

i ~ = Enight 704,647, 704, 648 Fertilizer distributer, Johnson & Rawley.... 704,747 Naylor .. PE, FF RS 704,564 em Res “ . 704,040 
le washing, R. Hoerning 7 Fibers of annual growth for industrial pur- Pill making machin 'N “De SEP. 6346666864 704,867 | Vehicle , &. 8. Stanle * . 704,076 

Buggy bed stay, W. B. Williamson poses, treating, 8S. O. Edison........ 704,698 | Pipe coupling, J. W. B. ByeeM. ccccccccce 704,000 pe mt a po aavien, anakens i. *Charies.. . 704,016 

Bugs or other insects ene we _ 4) paper. E. W. | sos Kepeeee + 104,035 Pipe — vr | Fos mone therefor, w04.00e Vehicles, metallic chest for " meter, Charron 
etc., apparatus for destroying, C. Mat- 2 ng device, receptacle, N. D. elson.... 704,565 adjustable, A. G. Scherer..........+. 04,936 & Girardot 704,076 
they-Meier es coe TOGOGT | Fiancee, J. TH. CRAPO 000000 ccvccvcesdccceéen TO4, Pipes, plug and coupling for water or steam, Velocipede, fok 704,672 

Building bl.ck and wall, C. F, Whittlesey. 704,606 | Filter, W. R 21 I, NW. & J. BH. Glaaber. ...cccccccccses + 704,821] Vending mach M coveevoss CORED 

Building construction, W. M. Riley ....... 704,933 | Fire alarm, C 704,681 | Planter, corn, Dial & Garwood .... - 704,622 1 Vending machine, automatic, S. Mayer...... 704,762 

Buildings, metal framework for, Huber & , Fire escape, G. W. & J. C. Jones........ 704,834 | Planter, hand corn, F. A. Collver . 704,518 Vending machines, valve mechaniam for coin 
DD cocacsdavengesenchnese --seee+ 704,829] Fire extinguisher, automatic, O. Hoffmann. 704,682] Planter marker bar, W. H. Glosser.... 704,791 controlled, W. J. Stromg «......6.eese. 704,050 

Burglar alarm, W. B ‘Tho MAS ......+.0+e+ 704,981 | Fireproof blinds, spring roller for, W. R. Plating metal, W. Griffiths ......... o-eeee 704,793 1 Vogsels at sea, apparatus for re pairing, N, 

turner cap, W H. & R W. Miller. ° 704, € 3 Re -++» 704,546] Playing ball, BE. Kempshall, a SO ORE ings one 66neblo eb téenb ee 704,906 

Buttenhole moistener, E. Puff..... cocee TOG Fireproof building, T. Bailey 704,771 ‘ 704,748, 704,838, 704,881, 704,882] vessels yo for retarding the speed of 

Cable hanger, 8S. Du Perow saeeeeee eee TO4788 |] Fishing rod holder, B. J. Warren 704, 991 Plow point, detachable, C. A. Welmer.... 704,006 a Yerbs jretbinenewee ee +sbaansenane 7 704,720 

Cable mechanism for hauling ‘loads up in- Flanger, M. B. Eaton.......... Pneumatic impact tool, 8S. Oldham........ 704,912 1 Veterinary obstetric instrument, ©, Giltz.. 704,629 
clined surfaces, W. J. Jackman....... 704,830] Flume gate, E. Campbell ....... Poke, animal, 8. A. Ritchie.............+. 704,024 Wagon body top box fastener, ©. A 

Camera, H. W. Locke ee neeee .. 704,845 | Food and making same, stock, 8S. L. Fraser. 704.530 Polishing wheel and manufacturing same, idiemhe . '; i ulih andi ding nas ctéo demehuae 704,926 

Camera support, J. R. Stephens........... 704,666 | Fuel and preparing same, artificial, B. M. B. FP. BRO .ccccccsce - 704,789] wagon coupling, W. 8. Cha man. rts . 704,858 

Can body forming machine, J. G. He xigson.. 704,700 TROMOB scccoccccvecccecscensesccoroevss 704,717 | Polishing wheel, ‘qutematic ally inflated, 1. Wanen nae 4 a hay Cha A Z. ‘Thomas 704,504 

Canning apparatus, J. T. Garner .. -. 704,679 ee top down. come r - and ex xplosion pipe, Cadman 28 ° 704,509 Washing and wringing machine, combined, 

Canteen, army, Kearns & Coin............. T04,686 Po MAOOMAM cp ccccccdcccccccoccvesoesece 704,556 | Pool or billiard “apparatus, T. R L 704,802 ee A'S eet Fp . 74,004 

Car bolsters, swinging spring seat for, C Galley lock, Peoples & Walther. 70 S| Power transmission regulator for ¢ ectro- Wate: raising apparatus, Young & Shaw. 704, GOS 
T. Westlake .. 704,997 | Garment clasp, M. B. Hammond magnetic couplings, R. Pintach....... + TO4,5T4 Weeder, Clark & Bmith ......0-scsees ose 704,014 

Car brake, Brown & Moore .. 704,506] Garment clasp, 8. Katz Printing press, J. L. Firm.... -» T04,0247 wel drilling machine, M. Williams....... 704,770 

Car brake mechanism, G. E. Burgess .. 704,508 | Gas and air mixer, J. Seymour . Printing press sheet delivery “apparatus, a. Well inlet, D. H. Maury ......++++ . 704,806 

Car check lock, mine, L. J. Joder 704,832 | Gas and air mixing machine, J Seymour. P. Fenner .. Coccereereveserseeessens 704,868 | Wheels and disks, machinery for the manu 

Car construction, Hodges & Biume ... 704,965 | Gas burner, J. Harris 966000006606006 Pulverizing mill, G n "Maxwell. os vactou, ne facture of rimmed, BKB. Williams...... 705,003 

Car coupling, H. H. Marshall ee - 704,888 | Gas burner, A. M. Hewett ..............+. 704,745 Pump runner, centrifugal, F. Ray.... 704,756] windmill, R. Bruneau ............+ wees 204,007 

Car, double deck, W. KE. Sharp...... -++. 704,709] Gas furnace, retort, F. Bredel.............. 704,504] Railway heater system, 8. H. Harrington. 704,797 | window screen, C. B. Warner .........+++ 704,902 

Car draft rigging, W. G. Swan............ 704,716] Gas generator, acetylene, P. B. Perkins... 704,664] Railway joist, 8. H. Deihl........... +++ 704,817 | window screen hanger, A. L. Taber........ T4007 

Car draft rigging, J. A. Hinson 704,802 | Gas generator, acetylene, C. W. Soderberg. 704,945] Railway signal, W. C. Van_Derlip, Sr.... 704,720 Wines, preparing sparkling, P. Garrett . T4008 

Car, dump, Ray & McConney..... 78 | Gas generator, acetylene, F. L. Kineaid... 704,967] Railway signal, automatic, W. L. Harper. 704,877] wire barbing machine, W. H. Farrell ..... 704,272 

Car fender, BE. A. Booser Gas producer, Evans & Klepetko........... 704, Railway tie and fastener, metallic, W. 8. Wire covering machine, A. Kreider. . TO4,50 

Car og “Creveling =» jined electric and soaets > nag ore, — ashing, BE. Theisen. 704, _... fs (ensuss*shearatoss SE pec 94 Phegs -4 Wire machine, herbed, i. F. Shellaberger. : 4 gel 

> 4 eeecee cscee 695 ys ate. a ‘ . » , Reitz & Lange..... . 52 a rete ver, . M,. Halpain....... al) 

Car “eon c. D. Fox ccesecccstore - 704,870 te, R. T. Van vaseeg bans ee ececoccecoes 704,602 | Railways, automatic rical signaling ap- Wires, conductors, ete coupling for, Fischer 

Cart, hand, B. Butler -. 704,612 ar, transmission, D. Ferguason.......... 704,609 paratus for, J. E. Spagnoletti......... 704,048 & Schneider .... oo er 704,869 

Cast pnd need H. 8. Hallwood 704,796 | Gearing, friction wheel, G. Voigt.........+ 704,721 | Railways, tablet picking up and depositing Wood, eawdust, peat, ete., and for treating 

ash register and indicator, H. 8S. Hall Glassware, apparatus for the manufacture apparatus for use on single lines of, other substances, apparatus for drying 

_ Wood ..... e208 of, H. Schaub ... 704,761 W. & G. W. Drummond .......++-+. -» 704,786 and distilling, FE. Larsen .... 704,886 

Ceiling plate attachment, A. H. Muus.... Glassware finishing snap, Gillinder & Booth 704,790 Rake. See Stalk rake Wrench, G. Schaub 704,582 

Cement, J. T. McKim........ . 704,849 | Glassware, manufacture of, H. Schaub..... . 704,760] Rake, C. H. Trumpler . eoveccocseces o 704,719! wrench W. Mellen ....... ol: 704.650 

tle coupling, R. Pintsch ; Leblane ..... «++ T04,5 Rake and fork, combination, A. Zwicker. . 705,008 } Pasare 4 ana sy a r, mbined, “ ‘ 

heckrein, C. B. Henry.... = ebeess E. Rollason Rat killer, J. T ‘lor seeee ST Whiteside inne cocecss $04,728 

Cherries or other single stoned fruit, ma- ; . M. Griffiths eoces Rat trap, P. Olaffsen .. scccsvecoescere Zine or other metals from their ores, ex- 4 
chine for removing stones from, W. P. Graphophones, graphophone _ re “8 ete., Recorder, ( Roach .....+5. sees tracting, C. Hoepfner .scessccseseesss 104,041 
Harris ae néuseeeseben 704,876 cabinet for, W. J. MeDevitt.......... 706,009] Refining & ngine, Churehill & fall. ereeseces " 4 : , 

Chopper See Cotton chopper Grappling device, ¢ i. F. Boltze ... -++ 704,852] Reflector or lamp shade and collar, com- — 

Cigar box, moisture proof, A. Morten...... 704,902 n barrel, C. J. Hamilton.... sees 704,962 bined, J. A. Carlstedt ops 46ubee bude 7 

ont, bunching machine, M. M. Gardner... 704,742] Gun, cans, F. BH. Jury ........ccceeccceces 704,646 Refrigerator, freezer, and churn, 8. Syemey 704,768 DESIGNS. 

Jretit breaker, automatic, B tallantyne. 704,496] Gutta-percha, purifying, ¢ ‘ombanaire & De R drill holding chuck bolt, O. H. . . q ” 

{ ireult breaker, automatic magnetic, W. M i - la Fresnaye sien 704,677 = , &... rt a6 .. 704,502 Dresser, ©. J. Clarke. ..sssecseeeseeeeseeess BG,078 

 Seott .. - 704,974] Harrow, C. Shabley Rotary apparatus or * plow for treatment of 

Claw bar, Ketler & Britton ccowe .. 704,883 | Harrow, BE. F. May - ground, A. Castelin MTTTiTirT . 704,857 

re es J. I or ‘ — le “* es . Es igs ee  \ " “ Blood Rotary cutter, ¢ ig rr > f, To TRADE MARKS 

tock, electric alarm, ( Sethe eveee $04,733 arvester and shocker, corn Rotary «ngine, eB. on gson ee 704, 638 ° 

Clock escapement, e lec tromagnetice ally con mell ’ Rotary engine, F. A. Palle 704,018 

« ;. gine, d alle . 704,015 . . - ” - 

, trolled, A. H. Grenfell °° Harvester, corn, H R. ‘Spaht OW Ree Rotary engine, W. D Williams. 705,004 Aggies, epate b “we — cue. ones, 

Choe k, self-winding electric, ( M. Crook Harvester, potato, D. T. Culbertson...... Rotary motor, D. F. Smith 704,045 ject wh Co, »o= 2 enenee 88,635 

‘loth cleaning device, Carlson & Haaland.. es es Us ML, cocccnceueosnrece Sad tron, EB. Blechmann : 704,775 Balt for nasal nd catarthal affect th — 

Clothes drier, K. C. Moore 5 Hatchet shingle gage, M. M Kellogg inane Saddle, harness, J Brombere Ree 704,505 . ‘Br < Mi —" - , bas ~ 5 SEee ons, 88.611 

Clothes pounds r, P. F. Glynn Header platforms, mechanism for changing Safety box, M. Kleia 0bs6n00 coeseess 104,040 Boot fh au toa + | t Ah eF ERS. fabric ’ 

Clutch friction, R. E. Olds the elevation of, H. Green............ 704,682] Sandpapering machine, H. Driver........ 704,785 sae Ano Fi an w ath, Hoy t “eC nas, wig 38,508 

Coat, H. Wolf Heater, W. EB. Vanstone.. : ; 704,988 | Sash fastener, W Runde 7 vphd web mpend 704,580 , FASRewerte, S209 Oseees coe Sas 

Coating tr > 7, ; . . . a ; 4 : 7 Calcium carbid, Blectro Lamp Co.,..... 48, 629 

g tray, I B Taylor Heating liquids, apparatus for rapidly, H Saw, R. E Martin ° cscccces 004,808 Candy. chocolate, F. H. Memeste 48, 420 

Cocaine, sterilizing and preserving, W. C Vanderborght . 704,600] Saw’ attachment, gang, J. E. Duchanois.... 704,787] Ga) rat Pane “4 sugar core, Wi riield’ “Pratt sere 

‘ —_ y , : : Heating system, steam, H. A R. Dietrich 704,623 | Saw frame, butcher's, D. 8. Cole.......... 704,017 a well ‘ is x 4 ' 18,025 

ock, angle, , \ telm . , Hinge, W. H. Thorp ; . 704,982 | Scaffold splicer, J. Lally ocenevedeces EE : . ve 995.099 0902 be5s 909 ' -_ 
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CORRESPONDEN 


Names and Address must accompany all letters or 
will be paid thereto. This is for 
and net for publication 

articles or answers should give 
number of question 


| 
| HINTS TO 


ho attention 
our information 
References to former 
date of paper and page or 


Inquiries not answered in reasonable time should be 
repeated orrespondents will bear in mind that 
sole answers require not a little research, and, 
though w ndeavor t eply to all either by 
letter or in this dep poh nt, each must take 

his turn 

} Buyers wishing to purchase any article not adver 

| tised in our olumns will be furnished with 
vidresses of houses manufacturing or carrying 


the same 


Special Written Information on matters of personal 





ither than general interest cannot be expected 

without remuneration 

Scientific American Ra we ments referred to may be 
had at the 10 cents each 

| Books referred ane y supplied on receipt cf 
price 

| seindrats sent for examination should be distinctly 
marked or label 
(8639) F. W. G. asks: I have a cam- 


era with tw 14,-inch diameter 7-inch or 7 
inch focus meniscus lenses, as illustrated on 
page 334, “Experimental Science,” Fig. 2 I 
| want to place a plano-concave lens between 
the meniscus lenses, same as Fig. 12. Of what 
focus must the plano-concave lens be A. To 
adapt your lenses to portrait work after the 


manner described in Experimental Science,” 





pa 34, Fig. 12, you will need a concave 
lens slightly stronger than 16 inches focus. A 
14-inch lens should enlarge the image suffi 
ciently for portrait work rhe difference be 
tween a lens with 74-inch focus and one of 
8-inch focus is very slight 

(8640) J. W. E. and M. D. F. write for 
instructions for tinning cast iron. A ro be 
successful in coating cast iron with tin tbe 
castings must be absolutely clean and free from 
sand or oxide rhe greater the care in clean 
ing at the outset the better the resulting work 
Before the castings can receive a coating of tin 
it is necessary to remove the coating of scale 
or oxide, so the clean metal will be exposed to 
the tin The castings are usually partly 
cleaned by means of a “rattler,” which removes 
much of the scale hey are then to be placed 
in a pickle of dilute muriatic acid until a clean | 


surface is the result If the pickle is warmed 


oy means of a steam jet the operation will be 


hastened rhe castings can be examined occa 
sionally while in the pickle and any sand or 
black spots removed by means of a scraper o1 
wire brush The castings can then be washed 
and if desired kept for a length of time by 
being placed under clean watet As long 4s 
they are covered with water they are not sub 
ject to oxidation For a flux the castings are 
dipped in a mixture composed of 4 parts of a 
saturated solution of eal ammoniac and 1 pat 
of muriatic acid Boiled” acid, as that com 
bined with zinc is sometimes called, is not 

be used For tinning the best block tin is re 
quired, and this should be melted in an iron 
pot, care being taken that it is not burned 

overheated in melting After the tin is melted 
it can be cleaned of impurities by taking a 
piece of green or wet wood secured to a pointed 
iron rod, and fastening same so the wood will 
be kept at the bottom of the pot of melted 


metal for one or two hours, depending on the 
amount of impurity In the metal The sur- 
face of the metal is to be skimmed occasionally 
by means of a perforated iron skimmer. To pro- 
tect the surface of the metal from oxidation It 
can be covered with sal ammoniac There is 
nothing to be added to the tin Another method 
is to cover the surface of the tin with tallow 


Ihe 
suitable 


or palm oil casting is taken up by 


means of tongs, dipped in the flux and 


then immersed in the melted tin and held for 
a sufficient time to allow the surface to be 
tinned rhe tin should not be so hot as to 
discolor when casting is removed If desired | 


} the casting can be held for a time in 
; pot, which filled with 


| palm oll and kept at a temperature 


is to be partly tallow or 


that will 


melt tin This bath of grease will allow the 
casting to retain an even coating of tin, and 
allow any superfluous metal to drain off rhe 


castings may be cleaned from the grease by 


first rubbing ip sawdust and then in bran 

(8641) E. B. C. asks for a good non- 
corrosive, easy-flowing jet black ink A. An 
exceedingly fine Ink is said to be produced by 
the following recipe 11 parts galls, parts 
green vitriol, 1-7 part indigo solution and 33 
| parts of water Here the relatively larger 
| quantity makes the gum unnecessary, while the 
| indigo solution makes the brilliant black seem 
|} still deeper. Writing executed with this ink 
may, it is true, be removed by means of dilute 
acids, but it may be rendered visible again by 
|} chemical means 

(8642) M. E. H. writes: I have one 


of your 1901 receipt books, and consider it the 
| best book of its kind on the market I would 
| not do without it. But I fail to find any re 
ceipt in it for ofl paint such as used for paint- 
| ing photographic backgrounds, and would like 
to ask if you could help me to secure such a 


jreceipt. A. The follow‘ng retains sufficient 
flexibility to enable the sheet to be rolled: 
| Soft soap, 2 ounces: boiling water, 12 ounces, 
| Dissolve and work well into usual oil paint, 6 
pounds. 


another | 


DERF 


FOR ALLUSES, MADE AS REQUIRED, 


« HARRINGTON & K 
t N. UNION 8 











OIL--SMELTER--MINES 
Dividend-Paying Mining, Oil and 
Smet ~ eI Spock, Listed 

ed, our Specialty. 


DOUGLAS, LACEY & CO. 


Bankers & Brenete, Fiscal Agents, 
Members N. Y. Consolidated Stock Exchange 
66 BROADWAY & 17 NEW ST., NEW YORK. 

Booklets giving our successful plan for realizing the large 
Interest ond profits of legitimate mining, of! and 
S  sunelter inve blanks, full particulars, ete 

free on application. 
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ELECTRIC. Envelope 


Capacity, 150 per minute. Not 
| only a time and labor saving 
device, bat does its work ac- 
curately and 
neatly. Endors- 
| ed by both lar 
and smal! mall- 
ers as most prac 
tical. é ma- 
chine of merit. 
Write for cata- 
logue B and list 
of users. 








Thexton Electric Envelo 
180) La Salle Street, Cancaeo, Itt 


gesesessososssooosseseees o% 





’ 


Rails, Switches, Turntables, Etc. 


and all 
Accessories 

Always in 
Stock. 





Stee! Coal Car, for coal, ashes, cinders, eto 
ARTHUR KOPPEL, Dept. P, 66-68 Broad St., 
New York. 


TAAAAALLALEEAELELA LAL EAA, 


ARTESIAN 


Wolls, Oil and Gas Wells drilled 
by centract toany depth from 
to 3000 feet. We also manufac- 
ture and furnish everything re- 
quired to dill and complete 
same. Portable Horse Power 
and Mounted Steam Drillin 
Machines tor 100 to 1200 feet. 
Write us stating exactly what 
ie required and send for illuse 
trated catalogue. Address 
PIERCE WELL ENGINEERING AND 8UI PLY co, 
136 LIBERTY STREET, w Yor, U.8. A. 


in|] 


Lon sr 


Write for Catalogue No. 30. 
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———~— 24 FEET -3iNCHES, ——— 





We have 5% Steel Screws, 4 feet 3 inches long, 

diameter, | inch pitch, with square thread. Can be used 

or wine or other press. W ll be sold at a bargain 
Correspondence invited 


PABST BREWING CO., - - - - MILWAUKEE, WIS. | 


WANTED 


REPRESENTATIVE 


Business men wanted for cities of 10,000 and over 
| to op™ exhibition parlors or stores for the dis- 
play and sale of our 


“KEYLESS CLOCK,” 


Just being intruduced to the public. Clocks are 
self-winding and run a year without atvention 
no one will buy key wound clocks when they see 
and have an opportunity to buy the latest thing; 
full line of samples now ready; parties having 8500 
and upward to invest and ability te manage can 
secure agency for cities not already taken; parties 
meking arrangements now will bave name appear 
in our advertisements, Address The United 
, executive offices, No. 405 Broome Street, 

















| 
Sealer Co., 
} 


8 inches | 





New York 


COOD INCOMES MADE 
by selling our celebrated goods. 
25s to 30% Commission. 
BEST AND MOST 
BDNOMICAL 33c. 
1-l) trade-mar mate. 
Good © soffees, “ie, "an i"4.. 
Good Teas, %e. 
The Great Reale vtiiel Co. 


31 & 38 Vesey St., New York. 
P.O. Box 28. 

















11,126 MILES 





of railway east of Chicago, 8t. Louis 
and the Mississippi River, with east- 
ern terminals at New York, Boston 
and Montreal, are embraced in the 


NEW YORK CENTRAL LINES. 





| For No, 8 of the Four Track Series, containi 

map showing this Central Railway System of America, 
| send a two-cent stamp te George H, Daniels, ee 
Pawenger Ageni, New York Central R. R., 
Central Station, New York, 
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‘HIS 


~ GRINDER 


Has no pumps, no valves. No 
piping requl to supply it with 
water Alwuysready for use. wu 
lest in construction, most efficient 
noperation. Price will interest you 


Ww. PF. & JNO, BARN KS co., 


Kstablinhed 
= 1999 Ruby &t., Rockford, ii. 


BABBITT METALS.—SIX IMPORTANT 
formulas. SCIENTIFIC AMERICAN SUPPLEMENT 1 1233- 
"rice 10 cents. For sale by Munn & Co, and all news. 
dealers. Send for ‘catalowue, 


J 1S YOUR BACK WORTH 
| $1.50? 


Our Trimmer gets along walks and curbing 
and around flower-beds and shrubs, where the 
lawn mowe: won't cut 

Will you do it in the old backh-breaking way 
with sheep-chears and sciwors! No! Use the 


“Canton LawnTrimmer 


It cuts quickly and easily, and if your time 
worth anything you can "t afford to do without it, 


Gnly Costs $1.50 
It's the best yet ; push ft aion, 
work the lever, and wail 
the grass fi 























THE CANTON ©0.,, 
v 1200 KB. Fourth St., 


CANTON, - OHIO, 





Miniature Incandescent Telephone 
4 volts. Sample lic., 8 for #1,00 » i . 
Lange storage Battery Supply Co., 2ay ns hst. x? 
" Chart \- 
“This Beats New Jersey. cured wnd' F 
South Dakota laws for a few dollars.” Write for Corpoia 
tion laws, blanks, by-laws and forms to Philip Lawrence, 
late Ane’t Sec’ y of State, Huron, Beadle Co., So. Dakot u 


Catalogue of Architectural, scientific 
} and Technical Books, 

par, ma For iw, for “ Architects’ und 

uilders* azine,” monthly $2 a yeur 

WM. T. T. COMSTOCK, Pub., 3 Warren St., New York 





Factory Mac jnery.. Ww / B. Wii Ams 


aL Mfr., 217 South Clinton Shicago, U. & \° 


YPE WHEELS. er ere eee er ree TA ee ree 


Woreunts. acre 


MACHIN ‘orlins Engines, Brewe ." 
“ und “Hotes ro Machiners. Tite ViLTER 
MFG. CO., 808 Clinton Street, . Milwaukee Wis 














YORK °* SHOPPING by a“ Foam yneible and 

rienced lady. Send for circular 
aid LORD, 41 ' i fest Uth street, New York City 
ELECTRIC KNOWLEDGE $202 couse ane 
of these books: “How to Wire Houses for Flectric 
Bellis,” “ Burglar Alarms,” “Telephones,” “ Electric 
Gas Lighting.” Prices an Seagvemes in each. Books on 


incandescent lighting, 2% cent 
GENTEL & MILLER, 1603 Columbia Ave., Phitadelphia 


WW ‘MODELS & EXPERIMENTAL WORK. 
Inventions developed. Special Machinery 
E. V. BAILLARD, Fox Bidg., Franklin Square, New York. 


| Model and Ex 
! oy contract, Ff 


Send 10 cents and 


rimental Work. 


Small manufacturin 
B. Ward, k. N 


% Columbia St , Newar' 


NOW READY. 


Compressed Air 


ITS PRODUCTION, VSES AND APPLICATIONS. 
By GARDNER D. HISCOX, 


AUTHOR OF 
820 PAGES. 


|'PRICE, bound in Cloth, $5.00. 


LARGE 8VO. 


“MECHANICAL MOVEMENTS.” 
547 ILLUSTRATIONS. 


Half Morocco, $6.50. 





A complete treatise on the 
| properties from a vacuum to its liquid form Its 
s§10n, 
air blasts for cleaning and painting. 
aeration and pag am gy of water supply ; 
tion, The Air Brake, and numerous ap liances j 
economical! vehicle for work—with air tat 

A most comprehensive work on the subject 


2 A special ill 


MUNN 
Publishers of the Scientific American, 


The Sand 








subjec t of Compressed 


and its uses for power purposes in mining and engineerin 


rated circular of this book 
will be sent to any address on application, 


Air, comprising its physical and operative 
mics, compression, transmission, expan- 
work pneumatic motors, shop tools, 
air lifts, pumping of water, acids and oils 


thermodyns 





Blast, 


railway propulsion, pueumatic tube transmission, refrigere 


n which compressed air is a most convenient and 


“les of compression, expansion and physical properties. 


of Compressed Air 


“a 
& CcCoO., 


361 Broadway, New York. 








RA lt tga By 


A Ct Neen ces Ged. semana eed 


A hay Nagrand 


one 


Scientific American 


ae 26, 1902. 
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eOoLD PSR AL first awa 
SILVER ¢ , 
BLL hanes ' 
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CAR. | 


7 mane 


Ltr ae 


bot ten 


The Winton ‘Motor Carriage | Co.. “Cleveland, 0. . U. ‘s. A. GAS beets edz ona for Litas mated Catalogue and Toa 


re Mr Gees HGNITERS BS, es 








. PRICE $250.00 
Fitted with the New Orient 3 H. P 
Speed over 40 Miles per hour 
The Most Powerful Motor Bicycle in the World. 
Write for Particulars, Agents Wanted 


WALTHAM MG. CO., Waltham, Mass. 


Automobile Gearing 


Motor. 
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WTRATED CATALOG 


BRECHT At TOMOBILE cO., «= ST. LOUIS, MO. 


Own An Automobile 


gperetes by steam? 
so, you ought to 
know the labor saved 
and the comfort 
gained by uring a 














Reason 
Automatic 
Air Pump 


to keep the air pres- 
sure uniform in the 


fuel tank. Entirely automatic. Saves fuel. Better 
write for booklet “ Pump Points.” Discounts to dealers, 
REASON AUTOMATIC AIR PUMP CO., 


58 First St., Detroit, Mich. 


National Electric Vehicles 


are for those who take po 
pleasure in mechanical la 
bor. Started and kept in 





motion without worry or 
tinkering Simple, poise 
leas, graceful. The most 
practical automobile for 


business orpleasure. Easily 
controlled by man,woman orehild, Write forcatalug, 


RATIONAL VEKICLE 00, 900 B. 22nd St, Indianapolis, Ind. 


$750 


HY DPRO-CARBON. 
20.Mile Speed. 
80 per cent. Grades. 
106. Mlle Gasoline Tank 
800-Mile Water Tank. 
900 ibe, GM. PF. Actual. 
Write for Catalog 
FRIEDM. AN at TOMOBILE co., 


Van Buren Street. Chicage, Ml. 


STRENGTH, 
FINISH | 


Buse of Handling. Reliability | 
and Running Qualities. Impos- 
sible to tell all about them here. 
Write us for catalogue. In- 
quiries cheerfully an 
swered Desirable 
agents wanted 


THE CONRAD 
MOTOR CARRIAGE 
COMPAN 








QUA CARRIAGES 
EXCEL IN 










om Niagara St., 
Bu vPAlA, N.Y. 


DICKERMAN'S DURABLE 
an ema DF SK s} 











SAA aa AAA 
“The Stretched 


Forefinger of all Time” 
on the dial of an 


Elgin Watch 


—the world’s standard for pocket time- 

pie ces. Perfect in construction; positive 

in performance. Sold by every jeweler in 

the land; fully guaranteed, Booklet free. 
ELGIN NATIONAL WATCH CO. 


Exar, ILurors. 


~GERE GASOLINE. ENGINES. (CHARTER ENGINE ed 


imeLe OAT ENGINES MADE 
wp a LY <a OPEN BOATS Any, Puace 
LOMGERE YAC* UxancH Wha, By Any One 
Stationaries, Portabies, Sawing Sutfits, 


Nee 0 i GRAND RAPIDS MICMIGAN FoR ANY PuRPosE 
Hoisters, Engines and Pumps. 


Gasoline, Gas, Distillate. 
d Catalogue and Teati- 


is) 


Send for Illustrat- 






14-7 ” Mari: ne, A mobile 
Engit ; Doce om gy The Exponent of Highest Art in 


’ 
Write for Circular 


FO OF ennai 
0G IGARS 
-MADE AT KEY WEST— 


$ These Cigars are manufactured under 
} the most favorable climatic conditions and 
from the mildest blends of Havana to- 
bacco. If we had to pay the imported 
cigar tax our brands would cost double the 
money. Send for booklet and particulars, 


CORTEZ CIGAR CO., KEY WEST, 











ACETYLENE BURNER Sample 25c.in stamps 


Ask for catalogue C. 
The © ~schgrpand 4 pe Ce. STAT MFG. CO., ¢ chattanooga. Tent A 


‘ a5 233 KB. Cliftor nati, Obs 





Bre hambers St.. New York. ] 





x MBisiYAaco CHICAGO tuLUS a 


aa Patent Steel Belt Lacing, 


The simplest, cheapest 

and most perfect elt 

Fastening for all kinds 
of belting. Sam. 
ples sent free, 


The Bristol Co, 


READY TO APPLY FINISHED JOWT _ Waterbury Oona, 


® #] PRESIDENT 


SUSPENDERS 
Are right at the front because 

they are right at the back. 

The comfort-giving principle 

of the ‘‘President’’ makes it pop- 

ular, It's guaranteed if Pres. 

ident” is on buckles. Trim- 

mings cannot rust. Sold 
everywhere Sic, or by mail. 


©. A. EDGARTON MFG. ©0., 
Box 222 B, Shirley, Maas, 
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MILE TRAIN 


The Lehigh Portland Cement Co. have recently purchased 56 Griffin Mills; the 
American Cement Co., 20 Griffin Mills; the Associated Portland Cement Manu- 
facturers of England, 18 Griffin Mills; which, when installed with the Griffin Mills 
now in use, will actually produce 50,000 barrels of Portland Cement a day, or 


Over 15,000,000 Barrels Cement a Year 


This Cement, when loaded into cars, 


would make a train over 115 miles in 


length, and is about the full amount of Portland Cement made in the United 


States in Igor. 
begins to do the work as cheaply and as satisfactorily. 


No other mill approaches such a record, because no other mill 


Write us for references about its capacity for grinding 


Raw Materials, Coal, or Cement Clinker. 


BRADLEY PULVERIZER CO., Boston 


120 Liberty St., NEW YORK 





1233 Monadnock Bidg., CHICACO 
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MATCH FACTORY.—DESCRIPTION 
of an English factory. SCIENTIFIC AMERICAN SUP- 
PLEMENT 1113. Price cents. For sale by Munn & 





Ce ‘o. and ali newsdealers. 


RESTFUL SLEEP 


In Camp, on the Vacht and at Home. 


“Perfection” Air Mattresses, 


CUSHIONS and PILLOWS, 














Ghe 
Remington 
Typewriter 


lasts longest—so does the 
Remington operator. 





Camp Mattress witb Pillow | attached. 
Also showing Mattress deflate 


Clean and Odorless, will not absorb moisture. 


Style 61. 


The Remington does not overwork the 
operator. The operator cannot over 
work the Remington. 


WYCKOFF, SEAMANS é BENEDICT 
(Remingtoa Typewriter C: mpany 
327 Broadway, New York 


Ct? Send for Mustrated Catalogue. 


a wR varie ties at lowest prices. 


Track and Wagon or Stock Scales made 
Also 1000 aseful articies, including Sates, 
eens Machines, Bicycies, Touts, ete. Save 


vu Lists Free. . CHICAG oO #0 BC ALE Co. Chicago, ml. 
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Can be packed in small space when not in use. 


MECHANICAL PABRIC CO., PROVIDENCE, R. I. 
Best Railroad 








FREDERICK PEARCE 


216 WILLIAM STREET 
N. Y. CITY 


| 
| Man atortainn of ELECTRICA ‘i MEC HANICAL 
jand SCLENTIFIC APPARA Our factory is 
uippe d with the best up-to-date = hinery and tools 
make a speciaity of model work for inventors. who 
bave the benefit of assistance from our engineering 
— Furtber information on application. 


SSOP'S STEEL SAT” 


FOR Sok SAWS | a 8 


NEW ENGLAND WATCHES 


have a world-wide reputation 
gained by results as accurate 
timekeepers. We make all 
sizes and styles. We sel! only 
complete watches. Catalogs 
sent on request. 


THE NEW ENGLAND WATCH CO. 
37 & 3 Maiden Lane 131 Wabash Ave., 
New York ~hicago. 

Claus Spreckels Building, San Francisco. 



























| A new folding 


KODAK 


for the pocKet—almost for 
the vest pocKet, at* six 


dollars. Makes pictures 
1% x 2% inches, loads in 
daylight, has a fine men 
iscus lens, brilliant finder, 
automatic shutter—in fact, 
has the “ Kodak quality” all} 
the way through. 


No. 0 Folding Pocket Kodak, for pics 
tures 155 x 2% inches, $6.00 

Transparent Film Cartridee, 12 ex. 
posures, 154 x 2% . . 25 


Do., Gexposures,»> + + «© « 15 
EASTMAN KODAK CO. 
Rochester, N. ¥s 


rr 


Catalogue free at the 
dealers or by mai 








"$4,000.00 in prizes for Ko dak and Brownie Picturt® 











HN ST. NEW YORK 




















